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pi^ g¥££&£PI @ g^SSmjH7|. qg¥££0iiS7l. ntg^ssofia?!. i.i-qg¥2S0lls:>l. 

2.2.2-eej = = SS oj|a^l SJ 1-5¥SS-1-D||a0«a?l7h HtSS|*tq. 

HA|£|b. 1-107fio| g± g|X^ xjiH ^X|4H 8tB7|2J 0t|£fe Dl|37|. «B?I. n-5Si 

P| * 'r^jP 1 ' n -*H^- i-MPI. sec-^£/7|. t-¥a?l. n-EjiPl. LflfigeJl. n-«!g7|. n-ttfl7|. 
n-«B?l. 2-0J|g^7{. n-tU^I. n-C-)|^7} #0| £.q. ^ SB 

0|# g Dj|g7{. ORB?!. n-5c^§7| °} n-3i£J7|7> UtEH5J9}q. 

m*££Bi«?i. QB¥2Sflna?i. i-B¥asoiiB^. i.i-q*^sscHii!7i: 

71. E|g¥SS0aB7|. 1-g¥2S-n-HSg7|. 1 . 1 -q g^£g-n-H£§ 7| . 3 ,3.3-S 2| g * 

S-1-«B««7|. «i«S-i-5fi«?l. l-i?2S-n-W|. 1 J-QB««-n™7lV 4.4"4-Ia| 
^SS-r>-¥B7r, 4.4.4. 3.3-aiefg^2S-n-^B^I, 4.4.4.3.3.2,2-«|EJg^fi£-n-¥B7| . n|S^ffig- 
n-¥^^l. 2-g^fiS-2-D||BSS«7L 1-M^2S-1-0J|&|H^7L l-ff^2£-n-BIB7L U-q|«g 

^2S-n-«i£17|. 1-g^2S-n-^J^7J. 1 . 1-q #^2^-n-gJH7| . 7.7.7-eBj g^2S-R-BB7|' 
2S^-^B7j. 1.1-qg^2S-n-«B7|. 8,8. # = 2£- n -^^7| . 2~l^££-2-0i| B SN^I 7! 1-S 

§¥2s-n-Qi^7i ^ io.io.io-seig3fas-n-qitf7pj aTq- 

0|g M¥2£^7| g g^2£tH|g7) f qg*££nfla?| ( !«M^2£lH|i!7|. 1 . 1-q g^2^0l| §7| . 
2.2.2-e2|g^ £S0 ||B7| SI 1-g¥£S-1-q|B0UB7|7} H^W- 

20||Ai R 2 0l| CHSJi HW8|«t 71b «IB71. Q g^2£D||B7| =0|Q. 
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(1)2| OllSfc o\7\ (1-1) l|X| (1-12)2| ^3LJ\ SL*>£Q. 

I I I 

F 3 C— C— H F 3 C— C— CH 3 F 3 C— C— CF 3 

OH OH OH 

<1-1) (1-2) (1-3) 



f 3 c—c--ch 3 



F 3 C — C — H F 3 C— C— CH 3 F 3 C— C— CF 3 



? ? 

OC<CH 3 ) 3 C— OC(CH*) 3 C— OC(CH 3 ) 3 



I 

O O O 

(1-4) (i-5) (1-6) 



> — H F 3 C— C-~CH 3 F 3 C-C—CF 3 



F 3 C — i — H F 3 C— C- 

? ? 

CH 3 CH 3 

(1-7) (1-8) 

I ! I 

F 3 C — C — H F 3 G— <p— CH 3 F 3 C— C— CF 3 

? ? ? 

CH 3 £-CH 3 jJ-CH, 



(1-10) <1-U) (1-12) 

01^ § S|S^ (1-3). (1-6). (1-12) §££ HA|£Jb ^S?! UYWW. 

*1\ mm 4 s *!. mz\^7\ 4>X|. StflF 4^X| . 4*1* g^2> 4= XI d(5^ 2321 ^xm # 

&3 2ife » 4*X| (A) sLM aflgf 8101 Afg*J 4= 22 CK ^A^2} 3 2£ ^ 

KH. £ ^S2| 4* XI (A)b Wtf^ Hei^ SS«W &7iL_h gjg^ g^*hc|. 

£ W"S21 4*X| (A)2| ?«|ajo£ UtCree.* 0j|S^ 5PI SW^I 3A|£]fe B9I ( I )g d 

SStS ?l Sf* 4^X| (0|^. '4- X| (AI) '0|d| ^g). HAJ£]^ ?S &?I (IV)1 3££ ^ 

8iS ?l 4*1 (0j^. '4>XI (A2) • ^\ ^m) mo\ 91m ^ 2ia. 
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±!0l|Ai. 

R 1 . X 1 fl ? ^ £PJ s^aj 10i , qjsH gS | & um Sffl^a. R 3 . R 4 R 5 ^ PH^^og 4^ S x*. 1-4UH 

<m«i^ 5> 




(IV) 

R*. X 1 si R 2 fe £PI sm*] 10|| q{$H U}2| ggJS}^. R e , R 9 gl R 10 ^ 7HgSjog 4^ qj^ 1-4PH 

^xi (AD# ^ggi 20m. 

OUS^I. n-HSS7|. i-HSSPI. n-¥H?l. sec-*SM. t-^£P| §0| + flp. 

ois aa;?l § o«a7i oiisppf ^oi utaaiaFct. 

R 3 . R 4 » R 5 £ SA|£lb <fc ^2?|2J OllSb *IH*tf?I: ?ts^a?|: 1-43>H2J «»S 21 

OIS tf£ ft* g ?1 8*471. *|H*A|0i|g;7|. DH^A|^|, Oil ^ API got 

R 3 . R 4 SJ R S S HA!£Jb %>H ^£7\2\ 0||Sfe A|0htJ|: 2-5^K^1 gjxta xi^H cci= 

3*131 MOY±ttm\ OltaCH. A|O^0i|g?|, 1-A|OJic0lia7|. 2-AIOlicOHiPI. l-AlOht-n-HSa^l 2-AI 
?fm" t n " H fl^!; l 3 : A # L? hit " n '" Sa:7L 1-AjO^-n^g7|, 2-AI0^-n-^H?l. 3-A| Ofk-n-¥fi! 7| ' 91 4- 
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o\m &± a« 3g?i % mo\±?\. Ajo^npi, i-AioutoiiiPi eoi u^^i^q. 

*|£*A|OfliP|. CHI^API. OilSIAPI. A|0^7|. A|0^|g?|. 1-A|OFic01|f!;>| gO|Cf 
»ttfA| 20||,M m SJ ng 0 SE£ 1£J 5101 B^Sj&lCJ. 

E*^ ( I )fe ^lia^^S. ££fer ¥ 71 0|g2| 4X1 (A1) Oil E*H& 4 SIO. 

s ^soiui 

4S HAi£|i 

71 4X1 (0|*. '4X| (A1-2) ?4 ¥S) #0| £>^ 4 2iq. 

<s*^±i 3> 




R* R\SH 2 

X 1 —— C — R 2 



i 



#7| ^OM. 



(II) 



R 1 . X 1 S! R 2 b 5*8**1 1011 Qj-oH §2J*h §^S|2. R 3 . n\ R S . n U 2011 AJ ^gSJfe 

^isoii chsh gsier ssj^ °\mm 




-fnc— ch-}~ — — ch^4— 
o=c 

R 7 — |-R 7 



(I) (II) (III) 

R 1 . X 1 SI R 2 ^ ^jsj^ io{| CJISH W^SIH. R 3 , fi\ R S , n ^ n.§ 2**J±i 20HM 

?|3£0|| q«H 3I2|& bf2| §g|SJ °|D|§ R 6 ^ 44: SXf SEfe Oll&Plft U&HH^. R 7 e 3& S± @ 

Xf4 1 UiXI 42] £££ ^X|±H ^7|. SE^ gtX>4 4 LHXI 202| 171 XI^I* &£J4£7| EEfe 3 

2| fi£«|0|^U. £££ R 7 £ gjS|0| 2 7H7> Stf«K)J £X|4 4 LHXI 20S| 27* XI &SJ4^I SE 

£ 32| *5E*J|# ggSHa. UDiX| R 7 ^ &± §IXh4 1 LHXj 42J £|±H SEfe £Xl±H g>|J7j. SE±r 3 
Xf4 4 LHX| 202| 17* X\&?$ eSI4^ SEfe 32| #£*l|0|CK 

£htt}A| 40IU1 R 7 o^ SA|£]^ 1-47H2| &i ^fe *!*H SE~ £X|±H SJ|J712| <X|S£ D||§7|, Ofjg 

?|. n-M^§7|. 0|^HSS?l. n-^i;|, 2-DHSHSS7I. 1-DngHS§7| ^ t-¥^?P^ £1^- 4 oip. 

oi m &%?\ g Diia?! si o\m?m uf^w. 
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B|A|#£Ci|^. 9|e5Mli££q|?l. Ofqpi^. AlfS^^. AjeS^i<M. AIM^US %T- A| 

OliaCH. DIISPI. Oilgpl. n-5SS?l, 0|iH^?|, n-YfOI . 2-DQV5SV 71 . 1-WIH«£S;M 

01 ft 1?t §g 2Jf A|g»^ &S^.fc?| g k^y. e£|A|^gq|f^. SI ^ejA| pSOflL* SEb OhQ^o^ 
¥Ej A|£*^ SSSfb 71 : SI 01 ft 28 £P| ^7}^ 7\?\ 

171 Si 2J?| A[©^ Effi^^l -B£*i|2J 0||Sfe *|E^6P|5» 17H OI&2J £± 7\; 5>\^^ 

1 ^H£| m± &± 5|4| SEfe §A|±« S|H^A|glP|. OIieiLH. «t£4A|0|||P|. »-S|E=A| 

0\my\. 2-S|E^A|0HS?|, l-S|H*A|-n-nSS7|. 2-o| H^A|-n-HSil ?| , 3-S| E*A| -n-HS^I 1-51 
HjAf-n-^iPI. 2-»|E^A|-n-^g^|, 3-*| H^Af-n-^fiJI °| o| E^A| -n~^iPI : 1-47H2] gJXt* 
&b X UH SE^ g*|±H tf^dPI. OlI^jCH . Efll^Al?!. Oil ^ Ap| . n-ngaA|?], 2-H£^Ap| n -^A|7| 
2-IHIU^£^AP], l-WI&IHS^API SJ t-MAp|: AfO^I : 2-57H2J @4: ^fe *i*H 5^ 

ifl AlOUe&fiJI. OK SI C|. AjOlklfllfiJI. l-AJOJicOilBPI. 2-A|Oh!cOIISPI . 1-A|O^H£S?|. 2-A|0^« 
3-AIOHtHSSPI. 1-^IOHn¥H^I. 2-A| Ofi^iPl , 3-A|0U*«!7| gJ 4-A|0Uc*fiPI ftO| 2J 

°l - § *IS*fiPI. ?*S«te!7|. e|H^A|D||g7|. AIOFt?!. A|0^fl|&p| ^0| H|^5|^Q. 

^fifAj 40i|Ai gl= B?| (lll)2| ?| -CO0-C(R 7 ) 3 fe ?|££W*API (COO") gJ ?| -C(R 7 ) 3 0||Ai «HB|£I3 S 

57) S EAjSJfe 71?^ £iC|. 




(ii-1) 



(ii-2> 



<ii-3) 




<ii-4) (ii-5) (ii-6) 
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HO H 

(ii-34) (ii-35) (iI-36) 




(ii-3?> <fi-38) Cii-39) 




(ii-40) (ii-41) Ui-42) 




Ui-44) UI-45) 
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(ii-4B) (ii-47) (fi-48) 




(ii-49) (ii-50) (ii-63) 



c^o c=o c=o 

066 



(ii-52) (ii-53> <ii-54) 



c=o c=o 6=0 



Ui~55) fti-56) (ii-57) 

^^^?nay?i si (n-n. Ui-2). (m-io). (n-i3). (ii-14). (M-16). (ii-17). 

(ii-22), (ii-23). (ii-34). (ii-35), (ii-40). (ii-41). (ii-52) % (ti-53)S^ HA|£|^ m,Z\ H[ 

4**1 (A1). (A1-1) 4**1 (A1-2)2| «^ ( | )g Xil^o^ &^|2J Ofl^Ai B2£ 

HA|£Ji- (0|* 'tSMIiil (ctD'OIEf 1 4> 2ia. 
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R 4 R* 



±! g. r\ X 1 S| R 2 b #71 JOIiAl g£|9 ti\9\ = gJ3K3. R 3 , R 4 . R 5 , n g| nj^ 3*fi|&l 23 

?l£0]| CRehOj SSl^j Hf <y 53 * h of D |g gi-Q. 

n §4 «oi 02? aw^i 6g ^^eeyi ( a i)2i oiisfe $\?\ m^mmm § 4- £C|. 

5-(2.2.2-eE|g^2S-1-«|E^/|0||g)b|A|gS[2.2.l]ffl=-2-ai. 

5-(2.2.2-Eyg^£g-i-oiia-l-*|c^AIO||B)0|AlSS[2.2.11tBS-2-ai. 

5-(2.2.2-EBJg^Sg-1-e^a«£^D||iJ-1-S|H^A|0|Ig)yiA]g£[2.2J3iJ^-2-o?l. 

5-(2.2.2-eejg«£ S -i-Dn«AI0lie)U|A|gS[2.2.1Jae-2-e!. 

S-(2 < 2.2-ee|=^£S-1-lfl|g-l-[H|^/J0IIS)U|A|*SI2.2.1]t!|e-2-oy, 

5-C2.2.2-e e |a ¥2 ^_ 1 _e £ |g = £ gD i jg- l _ D1 |«A|0f|g)H!A|^S[2.2.1]SE-2-e«^ 
5-(2.2 > 2-MB|M^^^-1-0i|^p'[say^A|Olli!)y|A!-S[2.2.1]^e-2-ey. 
5-(2 F 2 > 2-^ei»^£g-1-Diia-1-Di|^?h5SW^A]CHIg)b|AJ5SI2.2.nae-2-o!|. 
5-(2.2,2-E£|g«2S-i-jBag^2£D||H-i-|]|| fi |^eay ^A|0||B>b| A|g3[2.2. 1 ]flS-Z-ffl . 
5-(2.2.2-e£|g^ss-1-i-MAI5|Satf^A|0l|a)HMISS[2.2.1)ae-2-en. 
5-(2.2.2-e£|g = S£ - 1 -o||g- 1 -t-^a A13 ^5 S y^ A}oj ,^)H, A , e g [2 ,2.1]OS-2-a. SI 

5-(2.2.2-EB|P^^^M-g^^^SS[}||^-l-i-^^A|5^^y ^A|0}j^)U|A|^S[2.2.1]®M-2-^i. 

nO| OOU nO| 1 SJ icSfieyi #5E*I| (a1)2j C8|S^ tp| SHJ##1 ft ^ flQ. 

5-(2-ee|g=2s«IB-2-»|£*A|0|ia)BfA|g£[2.2.1]tf e-2-oy. 

5-(2-egg^2soiia"2-DI|g-2-aiH^A|OI|g)U|A|gS[2.2.1]€|e*2-o«. 

5-[2.2-Hl^(E^^* SSD1| g)-2-eiH^A|0lig)0|Aj^g[2.2.1]Qe-2-o«. 

5-(2-eEjg« S ^ Di |^-2-mi^A| 0HB>b|A|gS[2.2.1]fflS-2-ffll . 

5"(2-eyg^aSDnB-2-0!ia-2-IHI^AJOIia)b|A|lS[2.2.1]8!|e-2-en. 

5-£2.2-y|i(EB|g^ £S D|| a )-2-0||^0|iajB!AJgS[2.2.1}HS-2-€y. 

5-[2-e£|gjf£ S iH|g-2-[HIB^Sfiy^A|C»IB3UlAlBSl2.2.1]ffle-2-gS. 

5-(2-eE|g^2SWIB-2-0||a-2-WlB?fsey^0||a)BIAISS[2.2.1]«e-2-ffl. 

5-[2.2-y|^(ES|g^2SDi|g)-2-D||B^ssy^A|01|^]b|A[gSI2.2.1]^e-2-ey. 

S-[2-eag^ss«ia-2-t-^^A|3J5ayaA|0lia)B|AjgS[2.2.1]«|e-2-8!!. 

5-<2-Eg|g^£go||a-2-D||S-2-t-V^At^esy^ g| 

5-[2,2-UJ>:(es|g^s£D||S)-2-i-¥a*A|?maa ^A! Oil |J]H|A!^£ [2.2,1 3tt=-2-2!!- 

nOI 10|3 roO| 0°) 6# ^s^syj (a 1)21 Oj|^^ SM Smfff g 4= g*Q. 

8-(2.2.2-eeig^£S-1-*|=*A|0||S)Efle2tA| gS[4.4.0. 1 2 ' 5 . t 7 " 10 ] Ed| 3-3-2!! . 

8-(2.2.2-ea|g = ££-i-[H||^1-3fH^ 

8-(2.2.2-e2|«*23M-m2|g^££W|B^-8|H*A!0»^^ 
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8-(2 t 2.2-Me|g^S^-1-Di|^/|0Hg)^e ahA |^g[4.4.0.1 2 - 5 .1 7 ' , °] ECfl3-3-°«. 
B-(2,2.2-g e |=^£ S -tHH|£M-«I^A|01|g)^ 

B-(2.2.2-e5|g^as-1-eS|g^fiS0|ia-1-IH|a*A!0|]H)a|e2^|gs[4.4 .0 -1 ? " 5 . 1 7 ' 10 ] SEQ13-3-oj| , 
8-<2.2,2-eeig = ££H-Oi|il3jesW*A|0^ 

8-(2.2.2-e5]§^ 2 gM-[H|g-1-0j|g?^^y^A|0i|g)Ej|e^A]g£[4.4.0.l 2 ' 5 .1 7 ' ,O ]Ha| 3-3-$«. 

8~(2.2.2-eej=j=£S-1-eei§^£SDlia-^ 
3-211 . 

8-(2.2.2-eaf?2£-1-t-^|?}2ay^A|0|li)EliEefA!i^[4 .4 .0 .1 2 ' 5 - 1 7 '°}£C|| 3-3-2! . 

8-(2.2.2-e^|=^ SS -1-D^|g-l-t-^^A|?^afiysA|o||g)E|ie ^ ^ J ^|a s[ 4 >4 o .i^.i^EQia-a-ai. 

8jg.2.2-m^#^^ 

n0| 1012 nOf 10] 6§ iceseyi (a1)2j 0l|£fe SPI St&g§§ H * 

8-(2-eejg^2SOil^-2-6|S^A[0||g)6||eBhA|^^[4.4.0.l 2,5 .1 7 ' ,0 ]SEqia-3-oy. 
8-(2-££l#^£gl3Jie-2-[}1lg-2-61H^ 
8-[2.2-b]^(ee^« S £0i|«O-2-S|S^AlOilfJm^ 

B-(2 esj e^S^Di|^-2-D1|^A| Oil g)EJ| A|^£ [4.4.0. l" 1 ? ' l0 }£OH3-3-?tl , 
8-(2-eE|g^ fiSD ||a-2 -EHIH -2-[H|^A[0Ilg)Ei|e£fA|^S(4-4.0.1 2 - 5 .r JO ]£C||3-3-eLf , 
8-[2.2-B|A(es| HSS n|| a )-2-D»|^A|0|ia]6||eefA| #^[4.4.0. I*' 5 . l 7,W ]£EE||3-3-ffl . 
8-[2-£BlM^£^Di|g-2-Di!g5^My^Al03|gjE||e^A|^S(4.4.0.1 2 ' 5 J 7,10 ] £C|| 3-3-?* . 
8-(2-ea|«2£0tfg-2-Qj|SJ-2-[Hlim^ 

BM2,2-HirMsas*£3niiB)-2-oriB3hes^ 

8-[2-^J = ^2£D||S-2-t-¥^A|;nssysA^^ 

B-(2-E£|^££0llS-2-[Hli!-2-t-^A!;n^&y^ °J 
8 -!2.2-b[^<=^M¥Si?!}|ji*)^^ 

0|& ^s^syi # £ x1| (al)gOIIAib £HI#§0| H|-B*Htta. 

5-(2 f 2.2-SB|a ¥S ^ l .eaW^SSIHI^-1-S|H^A|0lia)H|A1gSt2.2.1]aE^o ! j, 
5-(2.2.2-eB|g^a^^esjg = SS[H |^- 1 -o||s A | ( y|^)y| A] a sl 2.2.1)QE-2-^ 
5 (2,2.2- 2^-1- ee^«£grH|^-l -Qfli^^ 

5-(2,2.2-§£II^2£-1-iyff£SD||g-t-t-¥^A|?|eMy^|0||g)ld|A|igt2.2J]ie^ 
5-[2.2-b|^(^£J#^SgCHIiJ)-2-3|H^Ai0i|g]B|AI^S[2.2.1]^E-2-eLI. 
5-t2.2-d|^(ee|««s^0« g)-2-0|| s A! o||^] u|A|gg[2. 2 .1]f|s-2-3!, 
5^2.2-b|;MeE|#^££0i|g) -2-0111^^ 

5-[2 l 2-b|A(eB|^^SS0||g)-2-t-^^A|?fsay^A|0J|^3B|A|#^[2.2.1]SE-2-9j|. 

8-(2.2.2-eB| = s££H-MEll^S^0lliM-S|S^A|^^ 

8-<2.2.2-EE|g*££-i-eag*fi£|]||a-iHW^^ 

8-(2.2.2-eejg^£SH-EEIg^££0||g-1-IHISI?ta^^ 
3-°«. 

8-(2.2.2-e e |g« fiS -i-E5jg« £S iflg-i-t^^ 
Gj|3-3-?JJ . 

8M2.2-b|:MMa#^££Q||g)-2-o1« 
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8-[2.2-H|£(eE|g^ SS IH|g)-2-D|ia^=Sy ^AJfl^ 
8-[2.2-U|±(esjg^2SDI!a)-2-t-^A|^5Sy^ 

t^^eyi #£xj| (al)g !E£i [Hi rosh i Ho. The American Chemical Society Symposium (1998). 
Preprint, pages 208-21 1]Ot| JHAJ8 gJSOl! 2|oH 4* 2iO- 

4-xi (Ai-D as 4>xi (Ai-2)2j y= e?i (u)w mmo\t: &mm±= aaitf ¥4^oiq. g>ai# 

^S^Hi (ai), 0 \m\ t^sii oj t^sasLH Hzm (p _ 1)§ □? qg k a a a a 

SSE*l|2r #33^1 SgS&Cf. 8^ai<y ^#3*21 (A1-1) ^ 4^1 (A1-2)2J 

4X1 (A1-2)2| B?J (IIDS WIS*^ B^lfe ? r s^7|l £ goh S ^| xj^Al^ (W|E)0J 

EL^ &9I (lll)fe ?Hg*!H^. SE^ 2?H 0|&0| M 4X1 (A1~2)0I| ^JHW 4= o|Q- 

+X| (A1). 4 XI CA1-1) §H (A1-2)b M &fl (I). (ID (HI) 2J0{| ^W 0}^°J «^ 
(01* QE &m B?J (a)'e| a)5 StfST 4 2iQ- 
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W?l. n-S!g^A|? r 5Sy5|. n-ai^ja A | ?F s^y^[, n-«JH^A|^a a y :?| , n-^§ ^A|3 r ^sy ?| n-Q| 
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A|)0«*AJ?}a^y?|: 1-O^^^A|0||SA|?J2ay jf. OH^CR 1-JH!a^A|0«»A|^eay^1. 1-(4'-t-? 
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LfE^) SEfe -C00CH 2 C00R' (OPIAf. R'fe &± £4Xfr^ 1 LflXI 172J S|±H, £Xj±H S£b A|^S| & 

IPIS U £1^)011 ^gS}^ 7!#0| UIW^Q. 
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5-(r-DHSHS^Ai^saiy)H|A|^St2.2.1]Sie-2-o|l. 

5-t-^5|A|?J eey W| A| MS [2,2. 1] SJ e-2-o« . 
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8-(r-nBBHMA|)?jefiaE« = ^A|0S[4.4 .0 .1 2 ' 5 .1 7,10 J£G||a -3-°«. 
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8-I)lig-8-Al^^^^^A13^eayEi|ee[A|gS[4,4.0J 2 ^l 7 ' ,0 ]Haj3-3-elj. 
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8.9-qC1'"D^!^A|^^m|^^/|^^eay)£^|eB^|gS[4.4,0J ^ '^^' lO ]£L^|3-3-en. 
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53) SA|5E|fe 71012. A £! B2J UOfXI. X W SXK>i:2. i^h OS! 8£J Sh&g: A ?J 8 
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8.8- qM^2^Ei|eejA|MS[4.4.0.1 2 ' 5 .r' I0 }£ai3-3-oij. 

8.9- qW^S^EHM^A|^g[4.4.0.1 2 ' 5 .1 7 ''°]£ma-3-Sil. 
8.8-H|^(e S |a = S ^ [ n|g) Ei |e B[ A|^S[4.4.0.1 2 ' 5 .1 7 ' ,0 ]£C-i|3-3-eH. 
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8.9-B|^(Ee|^- S ^o|}g)£i|e^ A |#S[4.4.0.1 2 ' 5 .r' 10 3£Dl|3-3-oy t 
B-IHlS!-8-eei@^£SIHIi9|eBhA|gS[4.4.0.l 2 ' 5 .1 7l0 ]£G||3-3-ey. 
8,8. 9-e£jg^ £ g£j|e£ t A|e^[4, 4. 0.1 2 ' S .1 7J0 ] £013-3-2! , 
8.8.9-e^^cse|#^S^Dil§)E1|E£hA|^^[4.4.0.1 2 ' 5 .1 7 ' l0 ]£Ci|3-3-2ll. 
8.8.9.9-£||e £ n^2SEi|ee|A|gg[4.4.0.1 2 ' 5 J ,r ' l0 ]SEC«3-3-?ii. 

8.8.g.g-E^|E^?^^(^£^M^ssDi|^)E^|e^|/|^^ [ 4 t 4 ^ oM 2, ^1 7 '' 0 ]£al3-3-ey. 

8.8- qM¥2M-9.9-b|^(e£jg ¥SS o^|g)6^|e^^A|^^[4.4.0.1 ^ ■^1 7 • l0 JSEq|^-3-?M. 

8.9- qg*2S-8.9-U|i(ea|g^ aS oi|&)ei|eyA|S^ 

8.8,9-eEJl^S^-9-eB|M^2SDJ|gEJlEBJA!tSt4.4.0J 2 ' 5 .r' l0 ]£Cli3-3-ey. 
8.8.9-e£|g = s^-g-eB|gs fi £0||iaAl^^ 

8.8,9-e5JM¥S^-9-^E^g^S^HS^A|E^|e^ / |g S [4.4.o.1 ^ ■^^' 10 ] £ ^| ^ -3- a |, 

8-#¥2^-8-^E*M¥££0|iS!-9.9-d|:Mm^ 

8.9-q§^£iEl-8-gE}M¥SSO|iH£i^ 

8"^SS-8,9 f 9-Ee|g^S^Ei|e^A|Wsr4.4.0.1 2 " 5 .1 7J0 ]£m3-3-ey. 

8.9"qmss-8.9-d|^(E^JM^5^SIHl^)el|e^^A|^[4.4.o.1 ^ '^1 7 ' 10 3£c^l3-3^^ 

8-(2' ,2',2'-eE|M¥fiS5»Fs^o||^A})E<im£fA|§Sl4,4.0.1 2 ' S .1 ? ' ,0 ]HQ|3~3-^. Si 

8-W|i^8-C2\2\2-MB|^2^eS0||*A!)EH^ 2>s bzMSS 

an SE^ 0|# icsssyyuoj o £x1 | (o|^oj|Ai^ ^sMsyj £[tfg tp-2)£ SSU): 

PAI^SSIE^qoLI. J^£|A|#S[5.2.1.0 2 " 6 ]C||5h8-eLK 

^ Bl A| iS [5 .2. 1 .0 2 ') QJ 3-3-2! . 

^2]Ajl^[4.4.0.1 2,5 ]^q|3-3-yi. 

e B] A| ^£ [6 . 2 . 1 . 0' ' 8 ] ^ fl| 3 -9 -3! . 

MBJ A| ^ £ [6 . 2 . 1 . 0 1 - 8 ] SOli 3-4-2] . 

QIMefAilS[4.4.0.1 2 ' 5 .T 7 ' 10 .0 1 ' S }SEm3-3-?!J, 

8-fHI^ 91 J=E}Al §£[4.4.0. 1 2 ' 5 . t ? * I0 .0 1S ] SEdl 3-3-°« . 

8"Ojiaeia>E|l^2fA!#^(4.4.0.1 Z ' 5 .r' ,0 .0 1 ' 12 ]£Eq|3-3-eil, 

8-CHIi!BI9!£l|e^A|^St4.4.0.1 2 - 5 .r' l0 .0'' 6 ]£Dl|3-3-oLl' 

EJEtA|^S[B.5.1.1 3 ' 6 .0 2 ' T -0 9 " ,3 ]2jE|-q|3-4-oM °! 

El£|A}#S[7.4.0.1 2S .O 9,2 .O 8 ' 53 )ni|Ehq|3-3-eLl §^ q^ A"ISf^ §S£f Sltfg: 

(Wie)ojag^ D||g v (Oi|E)o^g!<y 0J|g. (D1jM)0|3i^ n-5£i. (OIS)O^Htf n-^H (Pjje)O^ 
2-fliaHSS. (0||£)0}3H£» 2-o!«A|0ili!. (D||E)0ha@^ 2-SfS^A| SSH . (Di|e) 0 }3g^ 
3-olH^A|M^l. (tH|e)0f3ii£f A|#^MSi). (0HJS)Oh3g^ AJ€£>S!1!. (0IIS)<H3S!tf 
MW£.n&. («|E)0f3g6» Al^g^i^iy. (EH! §)Ofag^ 4-0i|SSA|A!!£Sii£. (IHIM)0f3^^ 2-A|g£ 
H£g^AI?*esWOI|g. (0l|e)oj3g^ 2-A| 3£E>S ^A|3js^y gig . (0||e) (»aif 2-A|gS*!£:?* 
§Hyo«S. (0}|e)0[3ild 2-A|#S*!A«y^A|;?}S£tfO||a ^ (01lM)0[3g>i 2-(4'-IH|a A jA|tSSi! 
^)^A|?hss^0||l, (IH|E)of3Sy t^^y, (D«e)Oj3i!<y 0|ifi2y , (Df|e)o*3gtf ^ejAIM 

^m^^ . (tn|E) 0 j3g^ eieeiAi#^sGii?fy. (om)(H3g# q/JgSfflEiiy. (wiMmssAj omy 
e. <ni|E)o*3g# otcte>§ioiis (oiiexnastf i-o«HomeJS §3 (mie^ae^ oh^eii^: 

a-olH^A|(H|^0}3i!^ Dill, a-S|H^A|Oi|ao^3g<y (Hill . a-S| H^A|D|lgiO*3l*# n-H^S SJ a 
-S|H^AHHig0^3gAj n - ¥ g ^oj a-o|H^A|IH|^0f3ad OH±E«a: 

a-(D||e)oh3g^^^A|-0-D||^Ai?fesy-Y-^q^^S. 

a-(inie)ojaasa^Ai-p-oii«iAi?faaa-Y-jfEjs3rs, 
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a-(DI|e)o^SSil^A|-p-n-^«Ai?^ey-Y-^EIS^^. 

a-(0|je)0^g^gi»Al-B-(4-t-^aA|^SBij^!^A|)?[ssy-v-YEIS^?. 
a-(Dfle)0^g!Sg!^A1-p-lH|^A|?jeay-Y-^E|^^. 

a-{Dl|e)o^3gS^^A|-3~(1-A!^Ma|^^A10i| = A|)?^ey-Y-^EJS^g > 
a-CDimjohsasa^AI-p-t-^aA^^ayDII^AI^Sfiy-Y-^S^S. 

a-(D1|e)o^SS^^A|-3-£«EB}SiHSirjeiy ^A|?^fiy-y-^E|S^ffi. 

a-0J!®AJ?^syy-3-(Di|e) 0 ^g^gi^A|-Y-¥^S^^. 

a-OiI^A|5^ a y-0-(Di|e)o}3g^^a A |- Y - ¥Ej ^5 } .s^ 

a-n-HS^A|5^^y-p -(D|| m Of3g ^%mM - y -^E| , 
a-i-n£^A|?Jsay-p-Ct«|M)Oh3gSg|^Ai-y-^e|£^. 

a-t-^^A!?}say- 0 -([H|e)oh3ilS^^A|-Y-¥E|S^s ( 
a-A|^sst!*|^AJ9}3 S y-p-(i S |E)ojaBsgi^-Y-¥q£§*5 1 

a-n||^A|3J2fiy-p-(0||e)o^a£a^A!- Y -YE|S^. 
a-(1-0l|^Aj0l|^A!)?jeey-p-(IH|E)Oh3il^g!^A|-Y-^EJg^s. 

a-(1-A|#S«!^|^A|0||^A|)5feay-p-(DI|e)Oh3gSS|SAl-Y-^e|^a. 
a-EJ|^E|5|^S¥Bty^A!5hs^y-jj -(Dj| E)Oh3gggJSA|-y-^E|^^^. §| 

a-EI|eefS|H£n!Bfy^A|9^ay-p-(Di|e)omaS8!^A!-y-^EJSSfS^ UO] Mei37P> 2I*r 
(D)|g)0^3gSgJ^A|^5 

a-(D1| e)o[3^^gJ^A|-y-^q^^s. 

o-Cflii^otaasa^Ai-p-asfis-y-^Ejssfg. 

a-(0)|e)0f3SSii^A|-p-o|S^Al-y-^EJS^s. 
a-(DIJ M)0*3Sj£gI ^A| - 0 -Dili!- y -*?E|^S , 
a-(Df|M)0[3^SS!^A|-3-01l^- v -^EJS^^, 

a-(0i|e)oF3gg^^Ai-p , p-qwia-Y-^eissf^. 

a-CDHe)0^aS8J^A|-p-D||^A|- V -^E]S^g. 
p-(D||E)o^aSgl^A|-Y-^EJS«5. 
a-gSfi£-0-(O||£)(n3a5a^A|-y-*E|£3fg. 
a-$IH^A|-p-(Djje)oh3i!S^^A|-y-^E[g^S p 

a-0||a-p-(Q||e)Of3g£a^AhY-Y£fSSf^, 
a-Olia-p-(0I!e)o^a£a!^A|-Y-¥ElssfS. 

a , a-q Wia-p-(D||e)ojaasa^A|-Y-¥qsat§. 
a-««A|-p-(OI|E)of3a£a^A|-Y-¥EI£BiS. oj 
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(*l g. R n § 4^ £J*t DUSPfg): 

OMti££> U|y. H£JU£# Biy °? Sftqs<y o|y so| o|y oJl^Qie: 

(iHie)oh3g^ueg, a-isso^gsueg, a^uii. uaioiu^ii. ?D^u§a. oi/iaus 

B. ^§2t3Uii 5! OlElsqea ^o, gBSJ L|§| 
Omi=. Al^ei^Ofni^ °J 0|E}£OIOjc §oj OfDIH 

(chi j=)of3gf#. 3^, ^aiA». grai^ ¥o^^, oie^s^. oiei?# aieeim, 

(Qll^)O^g^ 2-?»£«*-A|0|ia. (D||E)oi3a£> 2-?^^AI = SS, (0||E) 013£# 3-^S*A|5Sa. 

(Diiewaatf ^m^Ai^a. (oiis)ojag^ 4-?hs^Aiga«!^. (one^oisa^ ^m^ai^^ai^ 
gets »jpis s^s m^g; 

q(oi|e)oiaa£> i.6-«!#q«. QW\^)o\3.mt> 2.5-qoiiij-2,5-aj£Hqe . q(0{|e)o^^<y 

q§. q(0i|E)oj3i!^ q(oi|e)op3g^ i,4-b|±(2-si^A|£^g)!ii&i. q(D||E)o*a 

1.3-H|-M2-6|H«*A|5£S>gJ3!. q(DUE)0J3g<y- 1 .2-0pqe>eC| £ . q(DHe)otaa^ 1.3-OJPEt 

&Uf, q(»ilM)o^a^ i.4-omei&qg cj q(nm)o^att maiA|#sai?^qoj|gg gsi qgrfe 

4-XJ (A1) Oil AH (l)2| g^j u*sj cjojoj oto^ ! tux) 10 0 Hta*|8PI|fe 1 - 90 g%, 

HH^-lo^l^ 5 LHX| 80 gXOIQ. «^ ( I )2| &0| 1 CHEWS, 20\X\£ &£M& 

3 4>X| ££12| S^0| X1o}£j^ ggfOI $IQ. 

4*xi (Ai-i)oiiAi «m b?i gjysissfe mi\ e?i2i a,^ i mxi so gxoiut, dt=*si 

oMl^ 1 UIXl 40 g%. q^ U^^iS^I^ 5 L?|X! 40 g%0|q. BffiJ ^« ( I )SJ ^0| 1 ^% D|^0| 

2. ^CHXI^ ^^Afd^ 5S^^2| S^OI A-j5}£!b S^0| ^OiS 0| 50 

B?l (il)2J ?i€ ^^°£u 2^1 &m 9?I2I 1 LHXI 50 B}^i]o^|^ 5 50 
bf^SMIfe 10 LHXI 50 SXOIQ. Si^ 9?j (ll)2J %^0\ 1 « DI^OIS. 

H goiXj^ BVMldg 4- xi 5^M0[ xfohg uqqj^ 3^0 1 £»q. o| giroi 50 ^% 

# S^Ollb. ?m ( IDS XHjgS^ E»^I2J ^ai<^ ¥4=M ^^0| ^X! (A1-1)* 

U01XI (a)£] ^y^o^ 40 p% 0|5f. fc^^o^l- 30 M% OIS^OIQ. 

^X| (A1-2)0im B?l ( I )2I SS.^^^ 5jxj| B?|2J o?2| 1 LHX| 50 g%. UfgSJS^Ife 

5 LHX} 50 g%. q^ b^s|*FP||fe 5 Uixi 45 ^%0|q. ( I )s| ojoi 1 oiyoiB. gCHXI^ 

a^Atd^ 4Xi g^oi ximsife st?oi yq. yas oi ^oi so m%m sjusfs aixj^^ 




O 
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SA|S| m#£?\ *(S*£lb ssoi sip. 

&m cii)si g?s gjy^H^ *mi g/2i 1 Lflxi so H\m^m^ 5 m\ 50 g%. 

q^ u^si*wife 5 mxi 45 m%o\Q. *m b?i (io^i eiroi 1 di^oi^ , gcnxib &%m&£ 

^X| 5^°^ gj#£0| XiS[£lb gt^Oj £jq. 0| «^0I 50 M%§ £3*5*3 aiX1^es*(o| 

£L>^ (IH)Si gj£ gJ«H*|0£ mil EN?i2| 1 LHX| 60 S%. bf^SMIb 5 LHXI 60 gX. 

unrsjspHfe 10 mxi 60 gxoiQ. eigj y?i (hdsi uwoi 1 m% dislkhs. aixi^esAi^ 

SH#£7* StTOI £iCK 0| 1[^0| 60 23*o*fe S^OIlb gOIXIb &^A*£jg 4>X| ££j 

^SJ °]oH (scuni)3} U|^& ^h^|^ 3«f0| 2iU. 

2!^ B?l (a)2| 2JS 40 g% OjoK «*!**! Wllfe 30 OIStOlQ. 

4X| (A1)£ J^easyi o£^| ( a 1)g U^X|Wt|fe g>a|# ftJH| . ££b l^ltf ^4 #3)- «m 

(110^ fllgSfb B?fx1l2} gJ2|£fe UU1XI £*?l (a)# fll^S^ EMf*H§3* gnH 

gOM *H S0|XI|2| SX|ft|0||. SfiS*QS olS^ni^AjH, qgjgj 2*tf«g. JL\&mW SEfe 0*5 

s*©§ £*qu g& ^hai^i^ Afgsfoi g^^o^ jji^^ 4> oiq. 

01 S 3S£2| A*g£|fe §QH2| OllSfe. n-nyg, n-«!d. n-fjgf. n-42Ef. n-lnU ^ n-CJ|y §2] 

A|^£«l#, Al^Stag*, AI^^B, WB °J t^iy g2J A|#£gjy??: 
3£J2!. Oilg^ 3J ^ey #q ^ss^^. MSaai^. q«£0IISS. oiss 

s* siawi^s!, a esssra! gsi »saia» oMm^ 011^. omhmaj n-^, omib# i- 

"f* Si SSttl^ D||§J ^2j SS j. ^fe^^Af OH E||^; Ei| ^£|o! . q01|a A |oj|e^. ^ C|0||S| 

o\m §DHfe ^B^5«a^ A^sf^q e oi suafd Afg^ =^ SiQ. 

40 LHXI 120 *C. B*&S|5*?||^ 50 LHX| 90 'COM. SgiSjoSfe 1 LHXI 4B Al^ § 
Pi, H^^oMI^ 1 LflX| 24 A|2| m?} 

g 4X| (A1)8 ^seij 0| q =^ gsi i^§§ >i£| s^ofxi &b 5! 0| b^^ojq. 01^^ m 

$|5J 4X|^A1£1 5H^£. §0| SQ. 4=X| (A1)^ 0||g 

#oi, s Aii*?oiq eijfii! ^ej ^s>^ s^l oigapm. ois s*e,^ sxji «^2* ^£1013* 

5c g^s^i €^i gaj ^goi-ot g^i^ ^ °«q. 

0|O(A1. (A2)# 3!0[q. 

S*S[4| (5501IA1 R B . R 9 5E^ r'°££ SA|£|fe &i S*X*^ 1 U|X| 42| 5] ill ^Xfifl OtlSA^ 

g ^ 4= aiq. 

R fi , R 9 Eb fl'°o£ HA|£|^ 1?} aj± ^| oj oilSAIfe SJS^^^j: ?*^^7i: §JXf4 1 

LHXI 42! *!4B SX|±H 5|H^Aj^^^|. 0}|* g(H 5| «A| OflS!?| . 1-S| H^A|0t|&^| . 2-5|S^A|0|| 

1-8|^^A| -n-2S§?|, 2-5| A|-n-H^g^[ . 3-S|H^A|-n-HS^ ?| . 1 -Sf H^A| -n- . 2- 
o|H^A|-n-Y-^^l . 3-5lH^A|-n-^g?| ^ 4-^| H^A|-n-TS ?l g M 4 2iq. 

0|^ tt± ^0j|A1 *|S^J|. ?^^^^|, eiH^AIDII^?!, nj|*AP|, 01|*A| B0\ B\m*\ 

s*c*. 

R 9 . R 9 £b fi'°o^ fiA|5EJb 1?* Si OJI^Alb M0\±J\: &± gjXf^ 2 LHX| 52j x|4H 

5fe SXI4H AlOfingfli^l, Olfg ^01 A|0}^D||^?| t 1 -A| OfinOllg 7| . 2-A| Of icOllgPi . 1-A| 
71. 2-A|0^-n-H£H7!. 3-A] Ohin-n-H^S ?| . 1-A| 0|in-n- Y^7| . 2-A! . 3-A|0hin-n-^^ 

71 SJ 4-A|0tt-n-^g7|* g ^ 2»q. 

01 § Si ^ 7i ^0||A1 A|0*^7|. A|0}^D1|g7!. 1-A|0|in«|«7| §0| Of^^**q. 

(S)0||A| R 8 , R 9 £Eb R ,0 2S HA|£Jb ^©l H*^X»& 7| £ 4£ gX|. D||g^|. 0i|^7| P 
e|£^«|7|. ?*a«frfiJ7|. S|^^A|tH|g^L IHI^AI7L 0||^A|7[. A|0*!x:?l. AlO^Wf H71 . 1-A|0*ic0lie7| 

Soiq. 

S*ftf^| (5)0||A1 m b*gS(S|7||b 0 ££b 10|q. 

?5 ^ (IV)b ^X| (A2)0M B^££ ££b 2g 0|^g £&o*01 Afg^ 4 2iq. 

=?S £**| (IV)fe 4X| (A2)0i|A| 2*^i| (6)2| ±ce fi ayj ftE ^| ( a 1)£* ^A|ofX|°j R 3 , R 4 °) R 5 # ^ 
n 8 , R 9 ££b R 10 ^^ I2*«A|£! Sf^M (OIEfSf Wi§ 0|o{ 'k^§H ^£xi| ( a 2) 'S ^§)2| 7HB 
gf^OII 2|oH. GUIS §3 0|^ ^m\^ x| ^(metathesis) ^fl||2| gXII S*0J| g^l 4 2iC*. 

4X1 (A2)b ^OHl A*gft*b ^H^ g troll 2joH 4^£lb 01^21 ?5 (0|m '7|EJ ^ 

S 9?j (b)'S ¥S)# ^7*S SSW 4 £[CK 

71 E| =?S 9?1 (b)S Xlf^mb B^x]|21 OIISAjb ^^^J ^£Ai| ((3-1). t^fie^i gf^- 

(3-2). gj 4X1 (AD2f &&s\o\ «|A|sj q# X|sv^ §Ss| S*&gg ^ 4 2iq. 

4 X| (A2)0j|A1 ?3S (IV)£J g>*£ ^?3S E»?|2| ^^2J 1 LHX| 100 §%. b^^o*7ilb 5 LHX| 90 ^% 

^ uf^^ef7iife 10 lbxi 80 sxoic*. ?s e?i (iv)2i gfoi 1 m% OI^OIS. ^-Sg ifg.»A*d^! 
4X| £3§2| ^^^0| i»^S*b 3^01 
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4*l (A2)fe oj£j£ f>£*j[ (p-1). i^e t^s^] o^, (0-2), °J *|£* ^OHI A^oFOj 

sjsey! Fri^I (a2)2| ?| e (^)gtJOil £JcH XHS&Q. 

xie mm^ w, mo g« Res oi^ois ^ §oi[Ai ^^si (om i ^oi^ soi ^ 

^ ¥§) 1g Ol^ill qiSCOening's) ^7|gS£] XJJIA^. XilllA^. SIMIAN. HIIVA^ ££b HI 

IVB^OII SEfe ^fe S*&9 (0|S r mt*#'^ ¥ 

g) 21-21 

"0|^ 301 mtf^SJ 0It^>M^ W. Mo ££b Re2J &^A|U£2!S*9. & 

SI 0|§ SH^§2| |§ ^ HP. 0|§ SJtfg gOllAI W S£rr Mo2] SJ©9. G| «3| W SEb Mo£| 

i^seysn. ^Ait^eyspg gr^/i&saajsoi W2 ^ eoiiai bh^siq. 

^013 5j0j Sitl? MEinil^S^S (P(CeH s ) 3 ) SE£ HJ E] S (NCsH 3 ) §3} ^8 3^*! 

0|^S4 g^^gj ^ oiq. 

m0\™ S0| = mtl^Hi ?^|ajo| oj[^A| a§ 2}ti#§# § ^ 91C\: WCI B . WCI 5 . WC 1 , . WBr 8 , WF 8 , 
Wl 6 . MoCI 5 . MoCI 4 . M0CI3. ReCI 3 , WOCU. W0CI 3 , W0Br 3 . MoXI 3 . MoG8r 3 . ReOCI 3 , ReOBr 3 . WCI 2 (0C 2 H 5 ) 4 , 
tf(0C 2 H 5 ) s , MoCJ 3 (0C 2 H 3 ) 2 . Mo(OC2H 5 ) s . W0 2 (acac) 2 {0P|/H acac'^ OMI^ OWISUIOI e SPIg UEj^}. 
MoOzCacac)?. W(0C0R) 5 [Qi?\M OCOR's ?l5i*A|Ar x_v?\g HE*$} . Mo(0C0ft) 5 . W(C0) g , Mo(C0) 6l 
Re 2 (C0) l0 . WCl 5 PCCsH 5 ) 3. MoCt s • P(C B H 5 ) 3 . ReOBr 3 > P(C 6 H 5 ) 3 . WCI 6 - NCsH 5 , W(O0) 5 • P(CfiH 5 ) 3 3i «(C0) 3 • 
(CH 3 CN) 3 . 

01 § gOM WCI 6 , M0CI5. WClaCOCjHa)^ » MoCI,(OCaH 8 ) 8 ^0| U«5|sm. 

019 ^Oj*j 201 SfWeS 9^2S £E±r 2§ Oj^g 3StTS|0| A^g^ ^ oiQ. 

xl© ^OH^ ^^m^ ^013 20| 2^ ^f^# Em &mX\QUM ySSo^JW ^0|5< S0| ^ 

"0|^ SUf^oj ^|^o| oj| S>M apgjggg ^ 4= oiq : n -C,HsLi , n-C^iNa. CeHgNa, 

CH 3 Mgl r C 2 H 5 MgB r . CHsMgBr. r»-C 3 H 7 M B CI , t-C 4 H 9 MgCI . CH 2 -CHCH 2 M 9 CI . (CzHshZn, (C 2 H 5 ) 2 Cd. CaZn(C 2 H 5 ) 4 . 
(CH 3 ) 3 8, (C 2 H 5 ) 3 B, (n-C4H 3 ) 3 B, (CH 3 ) 3 AI. (CH 3 ) 2 AICI. CHgAICIj. (CH 3 )3AI 2 CI 3 . (C^s)^! . (C 2H 5 ) 3 A{ 2 CI 3 . 
(C 2 H 5 ) 2 AJ - 0(C 2 H s ) 2 . (C 2 H 5 ) 2 AICI. C^AICIj, (C.Hs) 2 AIH. (C 2 H 5 ) 2 AI0C2H 5 . (CgH 5 ) 2 AICN. LiAICCzHs)?. (n- 
C 3 H 7 ) 3 AI. (i-C^ a ) 3 AI. (i-C 4 H s ) 2 AIH > (n-C 8 H , 3 ) 3 AI . (n-C^^l , (WaAl . (CH 3 )^3a, (CH 3 ) 4 Sn, (n- 
C 4 H 9 ) 4 Sn. (C^sJaSnH. LIH. NaH, BjH^. NaBH 4 . A!H 3 . Li AiH 4 ^ TiH 4 . 

0|^ §0||Ai (CH 3 ) 3 AI, (CHaMfCI. CH 3 AICI 2> (CH 3 )3AI 2 CI 3 . (^aAl . (C^AId. C 2 H 5 AICI 2 . (CjH 
s)3AI 2 CI 3 . (C 2 H 5 ) 2 AIH. (CjHs>aAJ0C2H s . (C2H 5 ) 2 AICN, (n-C^jAI. (i-C 4 Hg) 3 AI. (i -C 4 H 3 ) 2 AIH . (n-C^jAI . 
(n-C 8 H , 7 ) 3 AI 51 (C 5 H 5 ) 3 AI =0| U\%*\Z\Q. 

01 e ^oia» sufi? e>^^s 9e^ 2m o\&m 3s^moi afs^ 4 91Q. 

"01^1 SOI Sm§:^0|2i ^^1=^ Sr^^SJ H|fe 1:1 UjX| 1:100. OjgSjS^lfe 1:2 Lfj A] 1:5001 

a. 

1^ 0|^2| Wgm\ (a) LKA| (i)^ ^DH ^5!A|?|71 ?|5H ^0|S| SOI ^ §r^M3f ^0|^ » 

0|^0|£! ^DHOII S^ST 4^ 2ia. 

S^^Xil (a): g^i Sk&m. mm mO\ B. 8F 3> BCI3. BCO-n-C^s. BF 3 0(CH 3 ) 2 , BF 3 • 0(C 2 H 5 ) 2 , BF 3 0(ii- 
C&sh. 8F 3 -2CfiH 5 0H. BF 3 ■ 2CH 3 C00H. BF 3 - CO(NH 2 ) 2 . 8F 3 • NCC^OH);,. BF 3 ■ njUHBig r BF 3 NH 2 C 2 H 5 . B 2 0 3 SI 
HgBOj: X± ®&m. 009 ^Oi Si(0C 2 H 5 ) 4 % Si(CI) 4 - 

m&2W\ (b): ^OIH^BH^AIH, q§^H|^A|H §g qO^Hi|^A|H 

W^SrAll (c): m 

*a»^ll (e): ttQ|»|E # Sag. 0119 90f . 51 0|# SrH^2| g^^QI 5E^ 

^^^^1 (f): S±! OilEflS. 0JI9 ^01 0||@gj m\sa. o\w\msL£*\£m. SI 

^^£1^1 (g): 0 r QlH. 0119 W0| N.N-CIDII^seohOIS SI N.N-qDHHOM|eo*D| = : Ohej . 0119 §0| Oh 

ya. s^ig si nimiBig: °j o^ 0119 §oi ojsaia' 

^^SWI (h): N-L|^S^ $mW, 0119 9CH N-Ll e^^qmiy 0 \v\ 

m&2W\ (i): H^Si gjfe 5Hli. 0119 ^01 6£l9SSS|aF°l. N-#^S 

^<moidih °« JHifef^miy pseioiH. 

019 ^^S^|:^0|2} goi §H^#2| bib ^ 219,D\. 01b 3 BPh Ahgg 

^tuisi m^o\\ ^^oi ^tf 4 2Pi cH^oiq. e^a g^, o.oosm lhai ion. u^^m 

2if^ 0.05:1 LH X| 3-0:0. 12| S^IOil £10. 
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?H2> C^Jg^Oij 2|SH 4X1 (A2)S| £Xfi£s ^q H q| g^£} g£J gDH^ B^2\ 

gjs yg asjAiuos^ cm » 4 axis*, yg^iioii sxn? ?h^j 
kis s?m£s*i mwgm x\o\o\±= 3101 un^otq. 

SXhg 3HIJXj|°J 0||£At^ ct-S21ISJ. 0!l# ^01 Oil ^ ^ . HSfigj. 1-"S1! . 1-SJgj, l-eij^n 1- 
^*y. a.w-qgaiS, OfiS #01 1.3-^Efqoj] §j t.4-s«qq°Li: H|y SjtM. 

0!!^ §01 ^Elgy °J a-D1iS^E13|: 0MK§i3j: Si 6*M. dig ^0] gJ^ ^££|0|E, &§J 

Ofg £XH* PH^Xilb SEfe 21 0|&# ££8K>1 Ahgf* 4 2>q. 

?H1!«|£| g!S|2!2£ 31M1|S| §§°| 0.005 U|X| 2 U}&2(atJ|^ 0.02 LHXI 1.0 g%, 

d HHf3|*Pllfc 0.03 LHX| 0,7 g%0|q. 

?H5} ?|«H A*§£|fe gDH^ 0i|^ £^1. QflS §01 iHHB. n-«|ii. n-gje. n-^S. n-!ny 54 

n-Q|L>: AigS&gJ. §01 AlfiSttJAJ, AIMSS&. AllS^E*. g* m^r^ 

±. oii# goi gig. s^ey. oiiagysi °i ^?u; t^eom &i*4i, 011* soi «^ 

2*ltf. q^^^Olie. aiAHmS^! qMSDfrOIH SI 15^1: oil^Elie, Ofl#"§01 Oil 

@ OMHQOIS. n -¥|J OMQ|0|e. I-^EJ 0^|EQO|S °j H^H1£Li|0|e §§§4, oi c ^ 

0|§ gOHb EM*fiS SEfe 2W Ol^m SBttOI 4 &q. 

^£21 a*go|A|. £ 4 XI (A2)b ^SSf ?tfe&» £ ifog 

510| b|§S|S*q, 0|£jg| 4=X| (A2)fc JHff JljS §0|[ *J§£> A| SOU AH SEfe C2)Stt 

01* ^4:£j 4m y§. s^seyst &s sj is^sh^f yti 4SS°s/m 

*1!3SiJ 4 £AQ. a 3 | o^5|^ 4X1 (A2)±r 4^£f «^0|| S|«H gO|S gjOia. 

4^S| 4X| (A2)2J 4»^£b yHJSloPHfe 70% 0|^. q b^*!«pil±r 90% 01^. q^ q UH^SPIIfe 

ioo%oiq. 

Sl-Sgfil ^SOJI/d A^JElfe ^QH" ^,^1 4^21 SiSOIIAI A^W 4 2iQ. 

0I3# ^>4:5| 0DH gO)|Al Ul^aJtl ^HH21 OIISMfe &4r. ^£J?f. ^^OlU SEfe 0|<^S}q^Il| g 
^1 #011 SX|A|£I Pd, Pt. Ni, Rh 2£fe Ru2h iJg ^ ^1X11 ^DH# § ^ £»q> 0|# Hl^S^j 

*OHb 5E£ 2^ 01^-g 2S&^0j A^fj- ^ 01 C^. 

^OHSI OllSAi^ "4HE1|UI0|m/e£J0l|g^^D|fe ^DH. U^j 0JAi|gO^|SL||O| E/E2J0||gfcr 

¥0|_^ ^BH. ^E«mO|e/n-^g Big ^OH. E|E[^ q gSS|0| H/qOi|g ^ St^S^OI 

— 3?0H. S3 ^§ ^DH. 0||S mo\ 0M|e#£5. MS^esj^ceeiniiys^ffl) ^§ §§ S 4- SIQ- 

01 # 2s?ii mws= &m°& s& 2g 01^^ ^m\o\ 4 aiq. 

01^ ^DH gOilA-1 b|^§J^I ^DH^l y§ ? ^D|| S|7i£| §0|^ °J 4^X1 

(A2)2i ?ioiy q Soil ufgsi^q. 

^§8 q?|& LHXI 300 atm. Hha?S|«Mlfe 3 LHX| 200 atrn2J 4^ ^1^11^ S^OIlAi ^^£S 0 LH 
X| 200-C. Hf#2S|SWI^ 20 LHXI 180^01 ^£01[A] 4IS^q. 

££^. ^ 4X1 (A2)^ ?\^& © i^o^ SWSHOf «^q. ^^gg 

y^OII ^BH^¥E1 ?ie!&q. 4X| 5^§§ BIlXl^e^Ai A^gS^ g^Oil ^3J# PjgOjO^ 

M^^^SAHb ^^2L». «|# ^CH gJ PIS 4?!#H2i Zj|IV^, Xi\m. W!^. 

WIVII^ EE^ 731V1 11^011 S^OI 2iq. tW^IS* 4X| (A2)fe g^^^ 3 ppm 0|oK ^5} 

2 ppm OlSf^ fe^Sfl) ^^^^ 300 pph 0[SK =»1 100 ppb 0|$fr£ t,»^5H0J &q, &»?|*» s^i 
D|gl21 31X1^ MS A1 □! ojg^a aS3U g ^gfAld^ 4X| 
^&Wm y£x1|2| 4SS ^7fA|£lCh M^^0| S^Oi| (A) §Oi|Ai 
M^t^ ^^A{5|^ ^ao SA |^ (1) 4X| §9H1 ^X«4^ (^|-^| ^#)o^- 
^H. (2) SX114^ A^Sfb Ali^ SE^ SH*j|-QM ^gUF «>2|0l2f. gj^J^BI §2h ^aj^o, §XJm 

S^. (3) (1) SE^ (2)0iiA-j §XJI4 CJid gT^EI^ 4g°4 22 4^^ AJg^ffe gfS 

m 4 2iq. g^^oi ^^eJ 3^oilb (1) mx| O) 2J0||, (4) 4x1s Ajsj. 

— ^f^qoi^ #0^ xi £j of 01 s^oj a D || & g gsnsg g^Ai^i qg 
(0. (2) (3)g 2Jgo[fe # 4 £JQ. 

^-=o| ^^A|?Pf 01^ ^|5ia& 4X| (A2)£| X1|3Sg ?HE» (^)g^ 0 | * Z\&*> A]§ 

OH ^|y & oiq 

^ ^goj 4X| (A)^ At ^ojg^|« 5>^q. CU^AI, 4X1 (A)2| ^5 (1)0iiA1 R^PJ # §o^^| (i) 
0121^1 7iej 3^. ^ B^iyig Oil B MS ts^!| (a1) £E^ ^s^eyi ^ 

H^1[ (cc2)£* ^g^Al^Ot &q. Z2£|*^ ^ m21®?\m Bg^lfe R 1 ?)^} d m°}%J\ (021 S^Oil 

S ¥31 3Soj£aeHiq (gpc)s 4x1 ca)si mbi^ei^j (ois* Mw s 

3.000 LHXI 300.000. B^^opll^ 4.000 L«7| 200.000. CJ^ q U^S|e^^ 5.000 
LHXI 100.00001 q. 4X| (A)2| Mw^} 3,000 DI^OIS ei|X|^ESAl21 LHg^O| Stroi 2iq Mv 

?J 300.000^ silfofS ei|X|Ae^Ai£J ^^^0| S^^fe SSOI ?1Q . 

4X| (A)S| S ^-3} zl^U't^mWm (GPC)g gei^qg! 4 S£ MXf^ (0|^ 'MnV^S 

S&)0|| Cfl§] Mw£] B| (Mw/Mn)^ gjgf^o^ 1 LfiX| 5, b^^o^l^ 1 LHX| 301 q. 

^ ^SOilAi 4X1 (A)^ B^^S SE^ 2# 0|#m 5^^01 A|gt* 4 ZIQ . 
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(8) 

xi^e ^go] ^^^|Aj ^a^ioii ^ ego! axieis-4iis^ aixi^e mgg 

Sg*>q. 

|g gf I 4 2iq. 
JflCiqfegfi § ^ 

qiB|tffiS£&SB|«^2SIH|gdSm0| M. 

qiJ1iyfi2:£feC1#¥SS-n-^&#SLi|0|e, 
H|^i(4-t-¥ttH|y)fifi£fe6B|g^SiS0||&^aLflO|e, 

b|^<4-t-^a«ia)S£Efe!iil4g^SS-n-^gfiay|0!M. 
b|^(4-t-^gl«iy)flS£femM^SS-n-^&#HL|10ie, 

e5|fl«fe!^SfeicUg^£S-n-^&^ S LJ|0|e, 
e si mm £2% io-^s#suio|e. 

1-UMi!qDl|g^S&SEJ=SSS0i|^^SU||0|e. 

i-u^ijqoiia^afeEEigsfisoii^syioie, 

4-A|0}in-l-UH^qiHlS!^S&Meig¥aSBII&^SU|0|E, 
4-L| cmm ^SsE£| M^2SDHe^SM|0[ e . 

4-mia-i-usgqoiia^afeEaiM¥2Sflii&^smoie 1 

4-ues»1-l4Hgqo«|i^Sfeea|g-£siH|g^SL||0|e < 

4-DHg-1-UHSq0!|g$a&ea(g= £S D||&^Sl4|O|e. 

4-6|E^A|-T-l4HgqDUg#afeMejg¥£S(H|&*Hl4|0|e. 

4-o|H^A|-l-UHi!EJ|e^5|cgq fin} j fe (G e |s« fi ^[) i jef^ SLi |0|e, 

4-S| = ^Ah1-qHBeilM^S|cse|SEHfei 1 Ug^2S-n-^&6SLi|0lH, 

4-»!H^A|-l-U5geiMy»IHSq2IH|feIlig^SS-n-^e^SMiO|M. 

4-011 ^AJ-l-US8|6IIJia*IE£E|£lBlfe!iiUg¥fiS-n-Ye^SlllOlM. 

4-IH|«A!-1-qHgEj|s^s|HSqa2i|fett|g^£S-n-=©^S«|0ie. 

4-0J|«A|-1-UHS£i|eEf5lHSq2J«|^e5|g^£SIH!S^SM|0| = . 

4-0l|^A|-l-UHaE||eef8|HSqfinilteiiil4g^£S-n-^e^SU|O|Jl. 

4-0l|^A|-1-UnBE||eBfS|c S e| a ig|^n|g^ £S - n -aE* A5l j|0|e. 

4-n-^^A|-1-U5gE«e^|c S Ej S ]i|j fe ee|g«sisoi|&^5U!0|e. 
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4-Dll«/iO||5aA|-1-USg£||eefe|HSE|£raifeMa|g¥2St)||Ef#SMlO|e i 

4-0||^A|Di|^A|-l-UHaa|6ef*|cS£lfilHI&eB|g^s£D||E|^aL||0|S. 
4-0l|^A|0||»AJ-1-UHI!EI|Eaf8|H£E|£W^ 

4-Olls/lDll^j-t-qngqieytiicsE, £B||^#^££-n-s|&#SL|lO| e . 
4-(1 *-0||^|OII*A|)-1-U«gei|65|.s|e SE | ^Hil^^Bj M¥S^IH]&^SL1|0| e . 

4-(r-Djj^A|OI|^A|)-1-USga|e^|SSE|£nHfe^M^2S-n-^&^SyiOie, 
4-(2--Dll^A|OI|^A|)-1-UHSJ9|ea|S|c^ E| 2H||fee5| g^£^D||e*£2L-||0| e. 
4-(2'-D|l^A|01I^A|)-1-UHgEj|EE|5|H^E| SM fei*L|g*£2S-n-¥9£2ZL||0| e . 
4-(2'-Dll^A|0II^Ai)-1-UHSg|e5|3IHSE|£lfl|feII|S^S^-n--^&^SL1|O|e. 
4-[flj*Al?^ e ya AH1 _ l 4n^ E| |eBf5(c^ e j^ W |^e^a = S g [} ,|^^ 5U j 0 ,e, 
4-CHl^A]?^My^A!-l-L|H^e||^e|5|SSEJ^ni|fei I1 q#^2S-n-^E^SU|0|E^ 
4-0jlSAj?Fs e y^A|~1-UHi|£1|MB}5|H^EJ£nimiI1^^£^-n-^E^Sm0ie, 
4-0J(l*Aj3n2My^A|-1-UMlJeiies^^ 

^-OlI^Ai^hsay^Al-l-UasJEjiE^eic^Ej^lfe^Ug^as-n-^&^SUIOI^. 

4-0]|^A|5h^eW^A|-1-UHiJEtiey^|c S ^ £ni , fe2i s^ £ g_ n _^eh^ S mo| 

4"r>-H£^AI?^^yaA|-1-UHi!Q|M£^|S^Eja2ilfe^£lg^2SD1ie^SUlO|e, 

4-n-H^^A|?^sy^A|-1-UH&!E||eE}^|cgej £ ni|&mg^^g-n-^&^aUI0|e. 
4M-HS^A|?heay^A|-1-UHg£l|e^olH^E]2ni|fe6ejg = 2 ^o]|&#SL4|Oie, 
4-i-HS^A|5^ay^A|-1"LfH^E1|e£f^tHSEJSni|fetU#^2S-n-^&^aUiO|e > 

4-i~HS^A|?^Sy^A|-1-UH^E 1 |ea^|^^ e j 2 n^IHP^2S-n-^^^5U|0|M. 

4-n- ¥^A| -1-UM§ E1|Me}S| SSEJ £Ifl| ^iUg?2£-n-^^5U|0| e . 

4-n-¥^A|?^ e y^A|H-UHi|Q|e£[5|csei^|feWg^S^--n-^^^Sl4!0|e. 

4-t-^^A|?fssy^A|-1-UHg£il^P^|H^qsni|feE^M¥£SD1!^^5L1|0|e. 

4-t-^^AI3»tesy^A|-1-Unaej|ey5|HSEJSni|fenjg^££-n-^&^SUiO|M. 
4-(2 , -EJ|e^lHS^^y^Aj)-1-UM^Q|eyS|SSE425||^ee|g = SS on&^SUlO| e. 
4-C2 , -E}|E^|SS¥^y^A!)H-UHg9j^a^|HSE4£IE||fel E Us^2g--f,-^e^ S LJ|o| 

4-(2'-£4m£|61HSIIJ£|y^Al)-1-U5^F4e^gtc^^ 2 ^|^E £ |g^ S g D1 j & ^ SU | 0 | 
4-(2-EJ|B*S|H^II|EjysA|M-UMiilMI^B^ 

4-(2-eiisefSis^jy^y^An-i-UH^Eii^^5|ssejsiniH#^ss-n-sGf^ S Lijoi 

4-^S^A|-1-U«gE||6E|S!HSEJSII|lfee £ |§^ SSI fl| & ^ aL ||0|e. 
4-e2J^A|-1-UH^yiE^3!HSB]SDI!fe^UM^SS-n-¥^^SbllO|^. 
4-»«S^A|-1-UHi!Q|eej5|HSDi|feIHM^ffiS-r»-^&^5y|0|e. 
1-(r-UHgO^£D||g)El|e^8|HSEl£B||feeEjg^2S0fie#SU|O|E 1 
1-<1 , -USaOh>MI£01|g)6J|e£fSjHS£ianilfeiiiU^^SS-n-^^SmO|^, 

'-U5a0NISIBia)EI|e^8|csEifilI||feiag^2S-n-*&^aL||0|e. 
1-(3,5-qiJ|jg-4"S|H^A!lHiy)E1|ey5|HSqsi«l&Eej = = £ gijj| & ^ S u|o|e. 
1-(3.5-qotia-4-SIH»A|21iy)Ei|ea|5| S ^EJSnj|stl4g^£g-n-^ef^5UlO|^. 
1-(3.5~qO||§-4-»|S^A|1S|y)ej|6£|5 ! c SE | 2]fl | & ntS^2£-n-^&$SUIO|e. 
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5Jg^DJia)-3-ea|o^5!. 4-n«*A|IHiyH|:M£SI3££Qllfi)-a-£5|0K£! SJ 1-UHS U| i( S B| t££D|| 
SD-s-eajO^l. 3 1.1-bi£(4*-g£SW|«)-2.2.2-ee|§££0|IS =g g oiq. 

CLOL^gHg acts : 
Hi §1 i 4= 

b^*i& qo[25HI^ 2*S^2| -^S 0l|£te. 
1.2-L|H£?|fcqO|*|£-4-£Sy 3£B}0|£. 

1 P 2-US£?lteqOWIE-4-^SHO|£ 5Efef 

2.3.4,4'-E||£B}8|£*/4!SSmfc2| 1 .2-l4S£fHfeP0hX| £-5-#EU]0| £ . 

1.2- U5£?lfeq0FXlE-4-4S«IO1£ SEfe 

1.1.1-eS|^(4'-S|H^A|H|y)0B&oj 1 .2-UH£flteqOJX|5E-5-£5L||01 £ §f § 4 &q. 

UJB*I© SHf|2| ^3 ai£fe 4-£2|£fl|LU|*g. 0||A|gi2UU«£= gj y|^(ni|y^sy)0i|& § 
ii^ 2iq. 

t£gUIQ|g= aag: 

ssmoie sierssi oji£^ ssuioi^, g>n o\u\s. #suioi£, stew *smoi£. ens 

UM£^S-9JO-q0l|^jM2m5td!-2-£SL||O|£. ES|s«2£0||E*£Sy U| A|g£[2.2. 1]S£-5-°«- 

2.3- q^£fiqOJD|=. icU#^a£-n--^Msyb|Alg£[2.2.l3fiy£-S-eH-2.3-q^£aqo|D|E. 
^S£-n-^&^SyH|A|M£[2.2.1]Ue^5-oU-2.3-q?tssqO|0|c, h^a| ^aj o| DiS^S} ifSS 
0||&#aUlOj£, n-«|£^A|^aO|D| = !*MSM£-n-*e£SM|0|£. N-o| E^A| 0| Q| Ed g^2£- 
n-*|&££L1|D|£ 1.8-UHBgyq**£«!tf 0 |0|S £B1 i*2£0n€*ft£tlfO| £ £@ 1 4> 2iQ. 

01 « # &*S*II (B)S01|A1 H^5|*h SUffg a§3[ ^q. 

qHiiyfi2S^£^g^a£0«e^SL||0|£. 

qWtyRaSE&niS*2£-n-^e*SI4IO|£. 

uii(4-t-Yanna)fia£fe£ag*££wie*smoi£. 

H|i(4-l-YBniltf )fiS£g«tUB^2£-n-^&ftaUIO|£. 
b|^(4-t-¥gmiy)fi2SHn|g^SS-n-^&d5L|JO|e i 

£sjmiy^s&££ig^ssDiie^aL«oi£. 

qA)#£^!^i • 2-^£A|££^fcSfc£Em«£lHIS*3LM0|£. 
2-«(&/i|S£*l6iqa|lldSH5l9¥2£0||»ab|O|e. 
4-6|H^A|-1-UM^qD||i#afeeeig^S£IHl&#5L||0|e. 
4-S|H^A|-1-USi!6*J£^|S£E|2fflifeee|g^fi£D||^aL|iO|£. 

4-3i=*AM-UHee»£5HHS£E| aniifeicUg^as-n-^a^aLiloiM. 

4-S|H^A|-1-UHSE||£ae|H£EiSin||feIll@^££-n-^&^Sl4|0|£. 
1-(r-UHHO>AB£0«iilE||£2|S|=£E|anilfe£2lM2£WIBafiMlO|£. 
1-(1 , -L|S|iOM|£Dna)EJ|£Ef8|H£E| £l«lte!cUg^££-ri--*@£HL||0| £ . 
1-(1 -UHgOMil£D«g)ei|£at5|=£e|£JH|feIl|g^S£-n-^&^amO!£, 
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1-(3,5-qo||H-4-»|E^Ail8ia)E||ea|5|csE|£^feee|gB££D||g*^Hy|o|e. 

1-(3.5-qD||i!-4-5|S^IH|y)Ei|eej8|HSEl£J^SiiU^^£S-n--¥&#SU|0|E. 

l-(3 P 5-qD|li!-4-51E^A|IHIH)Ei|E5f5|c S E|£nHfeiqS^2S-n-^s^ S Li|0|e^ 

^£IM^£SDi|ef^syo|A|^S[2.2.13S^-5-2n-2.3-q?jeaqO|0|E. 

icUl^2S-n-¥&^SWb|A|#£{2.2.13S}M-5-a!-2,3-q^fsaqoiE. 

m^^S^-n-^&^SyB|A|l^(2.2.1]ie-5-Sll-2.3-q?hs S qo|0|H. 

q?[^^Ah O|a|EeB|g^2S0ll3£3U|O| e. 
£ ^SOiJAt. £} m^M (B)fe JH^H^ ^ ^ m 0}## UHtTSKM AfgU 4= £>q. 

£ A^sib £J ^*JI (8)e| gfs eifxi^e^Ai as si M^^fe SSfliAi §aj 

(A) 100 39*011 mmo? o.i ujxi 10 s^¥. uisraepisb 0.5 mxi 7 ggwiq. £j rag hi (8)21 

gfO| 0.1 SB* a|oho] g^, ^£ o| SjAj^ 0 | x-jsfElb 3SK>| &q. ^Ay^j ( 8 )o| ot 0 | 10 

/I ^|X|Ae mmo\\MB\ Ah ^Ag^| (8)S¥EJ fltg£|^ tfSI 3E§SrCH HlicS S^0||Ai2| 

XI W EJUS »«H8W. 

Aj SJtf 2E§U1|» ?}S r °1 ^AJ£| a^fla ojgg oj ajx| A,eg.A]oj ^ak 

A|?jq. Eeh Ah ^Ah 5 §A1I§ tc32f g# A r 0|2) X|£ (post-exposure deiay. PE0)2| 

a* 3^ £gfl|^±fr EgOij Eb eiU|A.e jfllg ggs ojsj £§01 , g^jEPr £5**1 &b §l± 

aa& §i s« s r &#^ oiisfe spi £ r s**i (10)21 sf»«(oi« m&e ws 

»). SXrSOll 2 JHSJ %± gag »fe SretS(0|*£ 'Si »»g (b) 1 * «) . 3 ^ 0|ajoJ ®± 

3ffe ^BIOrDI!* £^ SM(0|*Sfe S§l**0| ®& S r ©# (e)'£ ft). 4£ &S 

H SIE^AIE Stag. OrDIE^I SrSS. *£llO r fiK» Si Si S« 8HEJ|SA|gS| g 

4= £[q. 
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BI^I^S 0rS7|. 2£b ^l^£|71Lf Ul*|^@ O r s^^|0|Cf. 

§4i S« (a)£| Oj|Sb n-ffljAjofg!, n-a§0f£|. n-^gOr°j. n-tyohy . n-Q|^O r &! SI A|^S 

2in(A|^S)fe^O r e]: q-n-^gO r °j. q-n-?ll^0rej. q-n-Sj^OrEl, q-n-'gj^ O r °! . 
q-n-^SOre.1. q-n-JtyOrej. q-n-a|Aj O r °j , A| BllgOrEl Si PA| OhELJ 3r P(A|1 

S)^0 f 2J: ME]01|^0tEJ. e5|- n -n £ @o r aJ. JSEf-n-^gOrSJ . =e|-n-aiBOJSi . ^-E\-n~n& 0\°\ . e 
Bj-n-SgOrSi. M£l-n-^^0r°J. ^£|-n-^y OFgJ . eg-n-C||Aj Q\q[ t A|^S^|aj q Q||g O foj . qA|g^«j 
^JIHIgOfBJ SI MB|A|p^S|Ajom3r M£J(a| i^) BB 0JEJ ; Ofysj. N-0iiao r yg!. N.N-q IH|g Ohy 

3. 2-D||B0htfgl. 3-0||g0hy9. 4-D1|i!0hya|. qmiyor°j. eEjnifyofEj UH^jOf 

ei^r gf^^ oh°i §oi sssiq-. 

mtJg (ll)2j OJIOJI^ 0Hgaiq0r°j. N.N.N'.N'-ejl^BIOII^OIIgayqOfEI. y|e£fD||g^iqoiej 
»|ArQlli!?!!q0fEI. 4.4'-qO}D| ^q y 0f| & . 4.4'-q0 r 0|i l :qiHiy OlIEJie. 4,4-qo r D|iii»!!5nflfc 4 4- 

qofoiicqigjyofEJ. 2.2-b| A(4^o r o| t:i«iy)HS&. 2-(3 -o r n| j^Bj|yj)-2-<4">o f o|^iHl^ 2- 

(4'-0 f D|kniiy)-2-(3 , -8|E^A|lH|y)H^e, 2-<4*-OVD|ii,llj|y)-2-(4 , -S|E^A|ni|y)HS?L>. 1,4- H| a 

Er-(4--OrQikfflitf)-r-iH)goiis]ffl!S!. i.3-y|^[r-(4 , -om{i t Duy)-r-on^oj|^]»ys!. u\M2-qwmo\ 

D|icOIIS)0||Ei|e ^0! 

^r^l (c)£J 0||0|jfe #E| OIIH OiEJ. BBIBfiO^e!. 2-C| MIS OfD| t0i|g0F31J0FD| ES| §©^| 
4^ °o f £s SIE^AIE OJICHI Efl M efm|g o} 2 ^ 3|E^A|E. B|| e£F0IJg©H& olH^AIE. Ell 
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OfD|H?| fjf? Oil Oiife N-t-^^Aj?[SHy q-n-^gjfjfro]. N-t-^A| ?f ^ £ y C\-^-^0\o\, 

N-t-^^A|?ja S y C|-n-g|^0m. N-t-^A|?}s^y q A| §SS»£J 0^ . N-1-^^A|3|s^y-l-0iqo| 
gOfoj, N-t-^^A|^e fi y-N-tH|Si-1-0hqo.^0hDJ. N,N-q-t-¥^A|?| s . N.N-q-t- 

^^A|?}a^y-N-wig-i-o^qo}gom. N-t-^a/i^^ssy^^-.qofoi^qiriiyDilEK N ( N--q-t-^^A| 

?\^5L)zmm\mmQ0m. N.N.N' ,N*-EflEq-t~^A|?[esy^AWIimiqOf°!. N,N'-q-t-^^A|5fs S 
y-1.7-q0fD|^U&. N,N , -q-t-^^A|5'[s^y~i,8-q0h0|i c ^&-. N.N'-q-t-^^A|?|say-1 .9-qomi 

kicy. N.N'-q^-^Ai^say-i.io-qoioi^cn^. N.N-q~t-^Aj^2My -1 .i2-qojo|!i:£Cil€h 
N.N'-q-t-^^Ai^hsay^^'-qotoivqniiyDiiG*. N-t-¥^A|^gi£y £i^o|o|q§. n-i-¥^ai?|sm 
y-2-oiiiittL!^oioiqM N-t-^Ai^ssy^-Eiiy *H^o|o|q^jit N-t-¥^A|?js^y^! g# o r 

□!bi SFWs- £9J omef. SMOfOjH. N-Qil^SMOfDIS,, N.N'-qiHieHSOtDIH. 0MIE0|B| = , H-OHS 
Oi^mO[D|^, N.N-q0||&O|A||eo|-n|c. SSmgOHHS. S!£0|DIS. E|#£|£, N-IH|i! H| ^ §0| 2 

£Sq. 

¥310* 41M2| Oil CHI ^3|0L D|| filial OK t.1-C|0||g^a|OK 1.3-qoiia^aiOI. 1.1.3.3-E|eB}0||g|? 

e«o|. 1.3-qmiw^aioK MBi-n-^gqa^aiof §01 susq. s» siiEii£Ait§i sj^#o| 011011 
oiaiQM. cusoinms. 4-Dil^oiDiq^ oj 4~Djl§~2-miy oioiae^ as oinjqg^: 2-Dii 
^meiB. 2-oiianieia. 4-on^m2j&!. 2~ihi y hi . 4-niiyzieiEK 

2-D||g-4-iaiyniaig. qsg. qs&i£j. qssojoiH. flfegi. 4-§ih^a|?i^e! , 8-^A|^|feg| si o\3. 
bis a* 2>£ majcj^: mmis^. ^-(2•-o\E.m^mm)mm\^t : B^ a^ hjibie**!^: mas. men. niei 
q£L . . mtiBIEJ, m mi q EJ . 3-nimiaiqic-i ,2-Eg^q§ t 2^ us, 4-mi^2s^g. 

1.4-qinifininii^s 1 ,4-qowujA| #^[2.2.2]^© eoi SS^q. 

01 s± s# a« sum (a), mmm cw. 4^ ass sle^aih 

# *£» ?Hi^^S. EEb 2g 0|£0| S&SIOI Algg ^ flCK 

^ S^a] 3£^7a|2| (A) 2| 100 Si^Oll LHolOI gj^og IS gg¥ 0|«h BH^S^Ife 

10 oi SK q« unreal 5 g^ oimoiq. <y ata ssaaiisi m&oi 15 g^^g 2=:ajsts. 
aixj^e^^oj ^ £ nj a ^o| ^At^ 0 | a±«lte 3#oi jyq. ar# ^gxiisi 301 0.001 

¥ OieiOia. §3 £2011 ai^l^e^AlSI BHS 5b §2r^O| ^OiAlb S&OI 2iq. 

Oiej«» 0131MI 97NISI OilOil^ t l-OFqe.^S'jea^ajoie. t-^a A | ? ja S ym|^ 1-0^qSJE+5^ 

M^^eiioi q-t-ve ^3-o^qo^eq3'^s^AJ e ^| 0 |e ) t-^n i-ohqei&oui[E||0|e. i-^?|At?fs^y 
me i-ojqy&owieiioie gj q-t-^&i i.3-oiqtopomeiioiss( as ohqe?& «E»l: t-¥B qi^ 

AJgaiOie, t-^^A|?}s^yD||g qi^A|#a|0|e, 2-Oil ^AIOJIH CHI ^Al^ai 01 e, 2-A|^Staj^s A |o||g 
C||^A[#a|0|e. 3-^iA|^^8!{Aj Q|^A!^aiOiS. E|| cgnjefU Qi^A|gajO|e gj oiiastsfrs 

Pi^Ai^aioiesj c-ii^Ai^aioie; t-¥g qs^aioie, t-^^Ai?jeaawia eis^aioie, 2-011 

^A|03l^ qg^aiOie. 2-Aje^^J^AlOllS E|S§a|0|e. 3-^4:A| £|£^aiO|e. 

^Ei^y Bi^MaioiM gj Diisr^icatg eis^aioi^^ sjseaioi ^ : 2.5-qDiia-2.s-q(oma>a 

^sfiy^A|)ffl|^ §0| S^siQ. 

Ol^th 0}3g?1l S^WIfe ;«g5i2£ EE^ 2g 0|#0| S^£1CH A^p 4» SIP. 

Oh 3^1 %?m\2\ n?\&£ =^Xj (A) S| 100 gif^Oll o S 50 g£f« 0| oL H^5|S^|b 

30 013*01 q. 0\3.mn VO\ 50 ^n^m S3|Sm. aiX|^e^A|£| Lflg^OI 

3801 2«q. 

§i tf^A|?|^ ^I^S^W SEfe Oi^l ftAJ Si] 0| g ^^A^^ 4^X1 ££^011 

?1IS^^X1|2J 0l!0i{^ M2J^A|0||gg!J Ef^g Oil Ell e, M£l^A|qii!aLI ±UO\& OilQiS. §B| ^A|0||g g 

ai^ oil eii = . ^sj^Aioiigs! n-s^ my oiieiie. sei^akmi^^i n-^y my oiiyie. M^oua^i ^E| 

1 C|2|^a|0|e. ^SlOH^gj q^Ej|0^|O{e2> ^6 B|0|^ KP341(d0il» 3\\um 

(Shin-Etsu Chemical Co.. Ltd.)XH|) . §£|#S^(Polyf low) No. 75. No. 95<R0l|0|At 31|D|^(Kyoei sha 
Chemical Co.. Ltd.)«|). FTOP EF301 . EF303. EF352(T0HKEM PRCMDUCTS CORPORATi^l) . MEGAFAC F171, 
F173(qO|L|?? OHH 5f|D|^^(0ainippon Ink and Chemicals. lnc.)X||). M^SBf E(F luorard) 

FC430. FC431(^D|SS 3M(Suroltotno 3M Ltd.)X||). OIAJCI ^^(Asahi Guard) A6710. M §€(Surf Ion) S- 
382. SC-101, SC-102. SC-103. SC-104. SC-105. SC-106(0*A|3| ^S|^x l/I[m(Asahi Glass Co.. Lt 

d.)^i)n} Aie ^j^rfe^ m\% mm m + 21a. 

01 ^IS^^W!^ SEfe 2g 0|^0| 5^£|01 A*gg 4 

^IIS^^«|2J S?|^s 4=xi (A)£F # (B)2| # 100 gi*¥0f| U\o\0\ gi«l?«o£ 2 0|« r 0| 
O. 

Qg ^^WI5^. gaiOld(halaiion) 2{XIW|. eS^IL ?JS^X«. ^SX1| if | 4 £iq. 
<5^g Xf|3S> 

^ g^SSl ^Ald^ 4^X1 ^OH gOll * 3*11 Q%0\ 5 UIXI 50 «ltM3 optlfe 10 LHA| 

25 gg%7| EIH^ ^^1 g«l|A|3|Jl. 01|« £Oi AllS S|30| 2f 0.2 /m^J §Eii5 01 gS^OJ 01^ 
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Sgg g«Ho| ^| 50 j| Mg%~ §0H2| 01) 01! ^ 3-Dil^-2-^£|^. 2-*qA[^, 4-0H1J- 

3-011 g-2-?1lE^, 3,3-C|fH|i^2-^E|£. gJ iJ£ SE^ £X|§ 3||£: 

A|gS?«9fe r 3-01|i!A|#S5<jEf^ F A|gS*lA}fe. 2-0U^AltS5»A^. 2.6-qD|||l^gsa|AJfe SI 
5i4 MW^ n^: ESSS! ge]^ SicOIIH 0«El|s 0MH|EtfO| H^HE' S^OiflJ Oil E|| 

s 0fABElI0|e, 5£1?1 g£JM et-n-5£S 0l|EI|s OWmiO|e. nggaii oi|E|| 
s 0MHQ0IS. H^g^j gEJ# S^-n-^g 0||EJ|e 0MiiQ{0jE. n^^i S^-i-«fy 0 ||E|ls Oh 

4IE|jO|e. 2in-sec-^&j Oi|EI|e 0W|E||0|e oj ngggy ^e|^ Hin-t-^S 0|| EJ|s Oh 

-Ml EJJOI ^5y. n^gaji 2!l .^ 0l|Ei|s omiEj|0|S; o||gj 2-S|S^A| H£lt|2Li|0| M 0}|3 2- 

8|H^AiH£Il|2L||0|e. n-H^gJ 2-81 H^AI HSE| £Lfl0| e . i-ngg 2-S| «AIH£H{ SLJloj 
g 2-«|H*A|SSmsU|0|e. j-«|d 2-6|^^AJHSIUSU|0i e. sec-^g 2- o| «AJ H£ E| 2HJ 0| e □} 
1-¥S 2-3|C4»A|H£Hl2li!0|E£} g>|J 2-o| H^A| SM|0| e ; n||gj 3-0|| = AJ H^H| £H|0| e , 

CUm 3-D|[a A | HS ^ £ mo| e, o||g) 3-0|| ^A| HSUJ SLj|0J e o, 3-0il^A( S£E| S2U|0| tfg 

3-g^A|HSE| £UI0| e : ^oj 0H-l£f n-H^lJ g^ft. i-ggg gjg n-^§=! gj^ t-^ij em AI^S 

chi^sli iaii 2innn^ ora^, onggj =eii a^oiia owe. oneey'sets 2ic-n-HSS 
oiiei|s. oii^^i sin-n-v^ oi|Ei|s. qong^i qoiig oil eii ^. qoiigs! gsj^ qoiia on 

Efts, qojig?!! gEjg q-n-5SI oiisi^. qoJIggH 33a q-n-^ OHEfie. on gey a^oHg 

0I|E||5 0|4|E]|0|€. 0\\Um £±c0l|gJ Oj|ei|S OW|E|jO|e. o|{gay a^-n-HSS Oj|E||S Of 

A««|0|E, e^WIH Oil E|| a. n^gjay £h:0l|^ 0||E||S, HSSi #Ej^ 2^-n- 

= OiiElie, M^eU. 3^ISLI. 2-8|H^A|-D|]gQ||S H£IH2UiO|e, 0||»A|0i|g 0Wimf0|e. q\<M 3IE. 
*A|OWmiO|e, Oil a 2-*|H^A|-3-DI|fl^E|a|0|e. 3-Dj|^A|^il0fAi|EJ|0|e, 3-0HS-3-0||^AI¥&!O}A||E|| 
OIM, 3-DHH-3-DI|^A|^aHSI£lSm01M. 3-DJIg-3-0Hs A |^^ ¥Eje(|o[ g . o||3 OM1[EJ|0|e, n-5 £i 
0WI9I01E. n-YgOMIEIIOie. D]|g 0NIS0U1|EI|0|e. CHI ^ OMII £0|A| 40! S . Oil Sf aJ^H|jO|e, OI|g 
HJ^81|0|e t n-DII^ IHSSI&. K.N-qO||gH=omiH, N.N-qB||eOMfieotO|JE. oHg 0I|E||3. q- 

n-«!^ OllEiis, qoil^^l 01191 e. qoilgay SbcOII^! OflEfle. ?jn £ ^, 

^hs^. i-tyi. »«s g?e. ««s oMimioie ( ong eysoiioie, qonn a^mm qoii 

a s^aioijoiM. aoMpEiBEte. oiiggy ^smmioib °i nsssi ?fsamoi^ ^2 Q g go^^ s 

0|2|& ^DHfe ^H^^o S cc^ 2 m 01^01 i^E|01 A|SS ^ 0 |£1*f §0H g. SE^ 

Al^sj ^a, H^gJ£L> ^£|# £i^^|J OI| Ql s OhM|E]|0| e , ^ 2 -5| S^Al n^n| a y| 0| e °J g> 
% 3-gi^A|HSIIJ2L1jO|e?j Uh^Sjsm. ~ 

2||X|^eo||Ai. ^X| (A) g£| # M^S ^^A| ^ «^*|| (B)£JfE| «S| ^ 

§031 SJ»H 6Hej£|CH d-^ 2*^1. utsrsispiife 414 3 <&&Z\g fM^aij § e|| 

XI^eoj tgg ¥ «o| . ^gO[ gi^B|^ gf^Qlj gO}| §5H£]0| ^|7i£|^l 

sjm e wssi agMMg 4- xi s^t^Ei sseq. a ^. aixi^e g§§ °>£i^^ onHimioii* 

(OISK TB ^ §S)SU 31 Xj DH0# g^oPI ?|«H k^AieiQ. tgfOII A^g£|^ ^ a[ aio 

Sfe, X>2|d. §!Xh£|<M. X-d. 3Xf S0| ^^Xi|2i «g0|| ttfBJ 5«§Sh?l| ^SH^Cf 

ArF 5»A|Oi efiOfX-KntS: 193 nm) ££fe KrF 2*!A|Di 3101X1 (tt|&: 248 nm)g A^Sfb 3»0| »«| U^SfSI- 

^ ^§OfJA|. ±c£* ^0|| inS-^ W|0||J(0|^. ' P6B ' E\ S^f)# 2[0| B^xi^q p EB - 

(A)LH£| & ^^l^l^l- §0|«P| oHE1£|^ PEBOII CHgt ££Efe ^^A^i^ ^X| 

5£^g5| 5^ CHI Hf5} SJ^SEIXiy. gJy^og 30 u|X! 200 'C. b|^5j8^|^ 50 U1XI 170 *C0|CK 

^ ^S^l ^A}At^ 4^X1 S^^£| SXH ^£Sh?l ?loH. Oil e #Oi ojm -sj § M ^|(J2452/1994 

SOII ?HA|si HfSf ^Ol 7ia^0l| *}A\ gfX| ^M0| g^§J ^ £iq. ^Sf , 2J £ s§| g 

S ^188598/1993^ gOji ^HA|^ ti ) 2 \ &0| CR^I g2J g7|^ ££^ #Af Isi s52 I 

a ^. aixi^g ^gg ^^£|of i§9| yixi^E DHejg ss^Q. 

S^OII A|§5Ej^ *!#°ho| oilOllfe. ^£|L|e§, ^^Sf^m. ^Ueg. 3tfL»eg. DJIEJ^AHjeg 
4^ ^2M0|. 0)|g0}8J, n-HSeOFEJ. qOilgOF&j. . ea|o||aohDI OJI&QOIIiiOfDi * 

onaqoiiaojej, eBioiigsofsj. v\=Bwm&s>& sih^ajh, hi*, mmieie. »e/i.8-qowHiAiii 

^1 gDH EE^ 0|2{ ^Ah g§0| &%te\& Sff8^ a^oii g^a 4= 2iQ. 

^pf goHsi 011 on fe. omis. mi id 011 a Diia ais, Ai^^giB^. Aiig^i^ 3-dusai 

^SSlEffe S| 2.8-qofjgAI^S^Affe^ ^6 dS. ^Xlg SEfe Aj^^i ?||S; Dil&g^. Oiia^g n-n 
i-MS^gfg. n-^g^p, t-^g^^, Aj^^SJ&g, A|^^ei!Ah^. 1.4-^ql gy i 4-«| 
^qnKfiSa m*m\Bsm& SJ q^d3l ^5 oil EH a: Oil @ 0MI9l0|e t n -¥g ONIdlOl 

— ^ i-oia owieiioie^ m±mm: s^ey gy a^^iui gfgsj mik. ow syo 
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m\e, c]u\msLmo\u\^ mm m ^ &q. 

Oldjsi goH^ 7H^^!HS S£b 2g 0|#0| StrgOi Afrgg! 4= SiU. 

fM gOHS| gfe HfrgSjSpllfe SMtfElg 4^*j3 100 ¥^%OIQ. #;?| §DH2j 2*0! 100 53fot 
3. SdfcS! S^S§ eiSH £^£JXi Pig 4* 

SE«|. 2IS#3XI| SEfe 0{2] HAi ISOI g^2J3 ^g^H# S#8rfe S&^OII af9 fPri! 4 

eiixi^e n^os ssbi£ ±%v\m m#oi± mb*\o\ * is Mm&c\. 

<*IA|0J|> 

g ttfgo, ^a|^e«# £A|oiim ^01 *aq £Wi ggsfiaxr £*q. naq. 0| ^A101|g0| M 
«2*£|0|A|fc e> @a. o| £A|otiof|Ai. ^ QB 2^0! afc 2? SS¥0|q. 

oi ^aioii si yiH^Ai^ioiiAi a sggoii cuoj ^§3} spi^ aoi +waq. 

gXtiT (Mw) : 

Mwfe 2j 3SDhSI2eHlII (GPC)£ GPC 23 (Tosho Corp, At XJ|g. G200CHXL x 2 . 83000HXL k 1. 

G4O00HXL x 1)5 OjgSrOl S2a r 0||Al *§j3r2iq. 1.0 ml/g. 

§S 40 t, M3^£|£J 

443^011 £So r 01 S§i 90 *C2| 2£& yOIJAI 60 2 ggl ^2 H1|0!^S(-01 1 fm 

M|2| 3 g§ °J&q. 193 nn OIIMSI gSH MXI^e ag o| « hA ^ 

=?«aa £JX*Sid 3^3 5go S XH^Sjq. 

^£ C^A|0« 1 LUX] 18 £J Bia^JAIOfl 1): 

H 10B UEJfcH 2E£°4 EE^Me 520 A ^WISl 34: ?1l0fH! 9 UV30 (ARC) (Brewer Science 

Inc.Ar J3IS)S| H£0|| iHj 3gg0|| 2J6H £3a*f3t H 2011 qqfcfi S^ehOJjAI 3S& ^0l|/4 ^2 W|0| 

ssioi ^thi o.4 aixi^e i§§ gaa. 

ArF 51iA|01 cf]0|X1 k|f §*| (Nikon Corp.Af fllg. 31^ : 0.55. H|^: 193 nm)g 0| »3F01 D r ^3 

mt£^ g8H £P| Sgg inSAiaa- PEB1 S 22| S r 0|| X|B|& ffliXl^e 3§f 25 "C2| 

2.3B gi?X 6J|eH|0liggfa fe olH^AjE ^g^S (^A)Oll 1 LUX} 18) £±r 2.38 x 1/50 §§X EJ|Eg}o||gj 

fiSfa ^I^^Ai^ 4tfoj| (U|2tf AIOII 4) SOU 1 g ^^A|?I3. §£ A«*48J3. 2j5S[01 SX!E|« 

so] aiXj^e JI H ga g^e f Sq. BtSJ =01 0.1B ta°\ z\°\-?k^-±ti\\o\^ (ins) dji^oi s^si^ si 
^! 5Afg# as£S SrSq. 

as (tiAldl 19): 

H 1011 UEiyj 35^oj ojj^k 3S^^^ Tt± %\0\U\ AR-19 (Shipley CompanyAr XJ|g)S) S0Ol| 3gg 
CHI SESSr2 S 22| 2^ tfO||A| Wl0tU5 r O| 0.4 aiX|^e 3S§ g 

ISI DILl-iillH (E'2E 0.60, Hf&: 193 nm)g 0|g« r 0l 0 r ^3 HH^g got] 3gg icSAIS 

P. PEB^ H 2S| 2£j $rOi| flBIB ^. cllXl^e 25 TC2| 2.38 gtfX Ei| e £}D1HJ ok 2 ^ o|^^ 

AiH ^§2H §01] 1 ^ goh g^A|3I3. A1|**S|ZL, ^2£S r 01 SX| E|3 £2) cUXliS mjga §^ 

o^q. 5t£| =0j 0.15 /»2J £}2]-eHH-^lHlO|^ (1L1S) W&0\ S^S^ 3&Ar^# 

9*f B0|g3J KLA 30 SAr (KLA-TENCOR JAPAN LTO.Ar X1|g)» 0|gS r O| SS2ic ^^2| £ 

*H 01¥^ «PI a^Oll q&r £Af6rflQ. 

KLA aS 3£A r Sx|g OISB S71 Sfi: 

71^ Sr^2| ffH xioi« ^|oim mqoj| si^ as ^^^^ §J ejgai^E121 

# ^H^^ 371 0.15 /a 0|£2| S#«r£^ SfSEg a9& KLA £S SAf §x|M 0|go^0j O\Z\\0\ 

e^2J ^0! 0.20 e+&.l-?JS-^:lHI8J^ (1L1S)2| §A r ^S BS2I SrB 301 (LOW ^9 ao| (L 2 )m 

^A r sxi goi^os ^§si«q. 

w& s^s o.85^l 2 /l,s:im y^eioi ^oi gotxi^ §^oi o r y -sa-s %j\o[%.q. 



<®go\\ i> 
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109 g §y SlS^fe 450 mg^ xH^Jl ^tl^g 170'C0||Aj 17A| Z| §o> ^§ 

Oj op| SFftT^ 11£>I 5-[2,2-H|i:(e e |s = SS o||@)-2"«|S^>MO«S]0|A|gS[2.2.1Jt|e-2-eLl 70 g# g 




<U301i 2> 

500 mt2\ g|§ s^ioij «J^0|| 10||A| 5-[2.2-B| ±< MB) #^SSD1|^)-2-S!H^A|0J|g]H|A|^M[2.2. 

1 J'iJM^-oy 10 g, 10 g. e«eefs|c £¥ g* 40 g id g 20 xH^p. t-^fJ MSS0M1IQ|0| 

§ 8 g§ ^. 70'COilAi 6Aie> uhgAiaU. Sl§ CHI « 0MI9I 0|M 200 m£ 

[2.2.1 3 H ^-2-211 7 g# g&Q. 



£/e?A' 12 




500 m££] SS^afOIMOII 1 . 1-H1^( e £ | g «S^DH^ ) -3-^fd] § 230 g. q A|^^Ef C]?J1 73 g Si 2,6-Cj- 
t-^Hf^33IW 0,15 g§ xH^H 190*C0||A1 12A|£! goj- ^ga^p. ^gog 

^^IA|5j2 g^-Oil gfllSKH S^l 13 oj 8-(2.2.2-^e]g^££-1-M£|K«£^0j|iM-sjS^ 

A{0}|^)y|e^A|^S[4.4.0.1 2 ' 5 .1 7,10 ]5Eq|a-3-ey 40 gg 




£H*[±] 142J 8-[2.2-b|^(E^g^^g 0i jg)-2-i-¥^Aj?fs S ya A |03|g]Ei|eaAi^M 

[4.4.0.1 2 ' 5 .r J °]£QI|3-3-eLI 6 g#. 5-[2.2-b|^(e£|l^£SD||g)-2-5lH^A]0ilg ]BjA| #^[2.2. 1 
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-2-20 CJ|£J ^^0}| 3CHI A1 £8 8-(2.2.2-e£|»^^^-i-e e |g^.^^oj|^-1-ol^^A|0)|^)&||ee[/ l |^ S 
[4.4.0.1 2 ' S .1 7l0 ]£ai3-3-oy 10 g# AjgSlfe 31 g Xi|2JotI2 ff^OII 22\ y 0 ^J25 3|S3*2a. 




C-OC(CH 3 ) 3 

o 



<lf£0|| 5> 

»g0|| 301IA1 g£ 8-(2.2.2~e £ jg«^- 1 -e 5 j^ = SSD1 |s ! !-i-^H^A|0}lg)Q|e ef A|^S 

[4.4.0. 1 2 ' 5 .r i0 }Sq|3-3-o!j 10 gg OMll^ ^§ SOIlAi 24A|# 2^51^2 2015! 3S^2P# W 

mw mmo\ spi is^j 8-t2.2-yi^(E e j^=2 S Dii^)-2-oiig?^sy^Aioiiii)Eiie^A|§ 

^[4.4.0.1 2 ' 5 .r' 1 °}HQI3-3-ey 6 gft ggjth 

jaw* /5 




<tfg0|| 6> 

100 m6£1 ^gf §71011 1.2-q§SS0i|@ 15 me. 5-[2,2-U|^(eeLJli^£SD||iO-2-o|H^A| 01|^}d|A| 

§S[2.2.1]tSe-2-°!! 4.5 g ^ 5-[2.2-H| rM£B|5*£S0IIH)-2-t-¥^A|^esy ^A|0|| g ]b| A|^£ 
[2.2.1]«E-2-ffl 2.4 g£ kHSQ. ggo|| 2j*H XI!S£! *WI ^DH 2 

££M5\H, 0\m Oj^Oi 4.7 g# gsa. 

^Aib w\ 16011 lieu* e»« s^j (1-2)21 sypf bs :350m 
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J2/^'A> 16 




CH 2 CH 2 
F 3 C-C-CF 3 F 3 C~G~CF : 
OH 



(1-1) (1-2) 



1.2-qS£S0|S 1 nCOII §SflA|£J &'bH «|AfS^asyeiSamo|S 40 rag2| §ok^ 1.2-qgS£0||& 1 m£ 

Btf*ll£ 5-[2.2-H|>i(ee|M^SS0iHJ)-2-5jS^AJ0||g]HlAieS[2.2.1]^e-2-gy 5.4 g §y 5-t-¥^A| 
^ = SfeJHI A!^[2.2.1]^m- 2 -eLI 2.1 gg Alg£! 31# H|2|6^ W30|| 651 §£j£t ^&ol 
01 4^1 5.1 gf| ^Sia. 

aj^I ^Xlfe 6P1 17011 UEffcH c*fl (1-1)* »^ E»9I CV-1)2| £bJ^ 65:35013 

g/BfAJ 17 



F 3 C~C-CF 3 O 

OH C(CH 3 ) 3 

(1-1) (V-l> 



<£j£0]| 8> 

E^fllS 5-[2.2-U|i(e 5 |aj ?2SD || e ).2-«|c^ / |o|| H j«|^|g S [2.2Jjffls-2-og 4.9 g §J t>\?\ $&t^ 
182j 2.6 qW A|#?i 31 § XISWS B2[ gff ^gf ^«hO| <*| 4.9 g^ 

j?/S'4 y 18 




<£>\ o\y\ 3je>4| 19011 U£fyj uh» g»* cf^ (V-2)2| WHj^ 65:350112 
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19 



* t 1 | I H A Al l ^ 

I 



OH HaC-C-CHa 




<I-0 



(V-2) 



<0£O|| 9> 

§i SSPItftOII 100 m(2| 7fX|§ M £1^3011 5*-[2.2-H|^(ea|s = 2^Di|g)-2-S|£^A|0|ia]b|Al^S 
[2.2.13^^-2-01! 12.1 g. 5-t-¥^A|5>=i e y uj A| #^(2.2.1 ]tyjE-2-e« 5.7 g. KBItf 7.2 g T 0\ 

SB|^0j4:¥EI^Ue.g 1.5 g ^ 9|M£f$!^¥^ 25 g# SH&C*. S&SS 60 'C0\\M 8A|^ §21 ^§ 

4X11 €^A|Sa. gSS! 4*11 0*^3 rfcgoj n -S!#oS Alicia SgSWI 22SA|^ =£X| 
20 g^ gap. 

4xi b opi sj^^i 20011 ueiyi e.^ &?i c i-o. sjss ewi (in §y »m 33 (v-dsj -gg© 

BHPI 30:20:50013 gXt^0| 7.00021 §f^g)0| 2*£!E]£JCJ. 0| 4*1^ '4*1 (A-4)'B} ©Q. 
^'4' a? 



— (-Hp— m-)- — (-ho— ch4~ — ^-Hp— 



(II) 



CH 4 
F a C-C-CF, 
OH 

(I-l) 




<Ef£0li ?0> 

BgxJIM 5-t2.2-B|^(e£|ss S ^ Dll ^)_ 2 -^|i E a A |oi|^]b|A|^^[2.2.1}^je-2-o L | 12 g. S*2||£» 

4.3 g % Z-(2-«|fi)0myg D«Ef3i/ai0| ^ 8.7 g# A* §6^ 311 &20II 92^ gg&> gf* £» 

mm **£oto\ *xi 19 g ^ gaa. 

£PI 4Aib epi 21 011 UEitH efl ( i-d. ^ b?i (ii) §y »*t 9?i (m-i)si §§t 

35:35:300132 £X*if0| 6.80021 53£j*!i20| «f2!E|Sta. 0| 4XIM '4X1 (A-S)'E* BP. 
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<tt£0l| 11> 

BSWIIS 5-E2.2-H|>i(^&l#^2S0l|g)~2-e|^^A|0lli?jHlAj^^[2.2.1]g|e-2-?LI 11.5 g. ^s^sy) 
1.3 g. g/aitf ^frS 5.5 g °J 2-(2-W|.fi|)OmefH OflE* 31 20 01 S 6.6 g# A*g*lfe *ii£|SHt tt€ 
Oil 9# ggJ*» §U "^^3^01 ^X| 21 g§ 

£,01 4-Xlb op| 220*1 UEHJ «^ B¥l (1-1). 9?l (11). 21^ B?l ( 111-1) gl &?l 

(V-3)£| BU| 71- 30:10:40:2001^1 &X}901 7.30DOI ggtt*ll«IO| are! SI HQ. 0| 4^1 

(A-6)'Bt 

m&fA' 22 




a-i> (itt Oii-U Or-3) 



<t*£0H 12> 

Bl£fll£ 5-t2.2-U|>t(eB|S*££0IIE!)-2-3|£^A|O||S ]H| A|BS[2.2.1 JttS-2-e!l 11.8 g. tegiyi 
1.4 g. ^e||<y 5.6 g §J 2-(2'-D||E^g^SJ^A|-2 , -HSg!)^SMsyi 6.4 g§ ^ fl) 

2\Z\3. &^0|| 92t S8I& g» 5!§i 20 gg ^2jq. 

£PI ^Xlfe o^l S|«t*l 230)1 UE^ «ha y ¥ | ( | -1). g»« &9I (II). gfl (III -2) §J 

(V-3)S| B^ 30:10:40:2001^2 ^Xf^OI 6.4002J 5S€WlgJ0| ^8J£l2iP. 0| =£*l# "4*1 

(A-7)E* 

&*t*t 23 




U-l> (IT) (II1-2) (V-3) 



<£JgOi| 13> 

E*gf*ilS a-(2.2.2-e£|g=£^H-ee|gi|L 2 £[}flgH-S]S^ 

-3-£l 9.7 g. 5-t-^^A|?Js^yH|A|^^[2.2.13-^e-2-oy 8.3 g °| g*ai£H 7 AJgoJ^ 3§ 

A1I2I8HI <gTgO|| 92h §S/& -M9«K)| 21 g^ 

«f?l 240i| UE^yf &m &o, ( | _ 3)> e o| (M) oj c>o| (v-1)2| 

Sbtpj 30:20:50012 &Xmo\ 7 .tOOOj 3£&XI!£j0| S^SI&CK 01 4X1 (A-8)'Ef ffCL 
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Ho 




(1-3) <ID CY-1) 



<£)£0i! 14> 

-3-gn 12.3 g, Scsasyi 0.6 g. 4.2 g Si 2-(2 '-DliqB^Mgl ^A|-2'-5^i/) te^syi 

8 Afgof^ *g X«£iem fJSOII 924 §8J*> ^tm<>j 22 g« g&Q. 

5PI 250H LfEftH ( I -3). gfr* (II). &?l (IB -2) ^ 9?l 

(V-3)2I 30:10:40:20013 ^XHJOl 6.50021 3g&*il2J0| »2J£I2JCK 01 4*Xim " 4-X1 



->^JC--C^- -(-HC-CH-)- -(-<p-CH 2 -)- 




1 

H a C-C-CH 3 

Q 



(1-3) (ID UII-2) CY-3) 



<*^0I| 15> 
(D 

^It °i 3-?j|01 ^0! &B|?t5& M£^3CHI 8-{2.2-uf ^(eei^ss^DHgo-^- 
t-^s^e^^Aioijgjeiiea^i^ [ 4 . 4 .^^ 100 S^^. (^XHT SSfll) 
33 51 #^?L> 200 gi?¥# BUSS 80«CS ?m*\#C\. OjOfAi, ^£3H 3?0H^ MBJOIig 
S¥2I! 0.17 1.5 mol/<) ^ a»^#^0|^o| sgij t .o § 
0.05 mol/J)S S?H> 80*CO||Ai 3/!^ ZL&tmM 5« ^gA|^ ^1 

S pj 26BI (lY-l)S 0[^O1Al2 £X^0} 12,000°J g^lSJ0| 3?£]£!2a 

(^§67 01 *X|S '4*1 (A-10) ef . 
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26 




CIV-i) 



(2) ^±m- 

0.075 xHSCK 165*C. 100 kg/era* ■ G2J £2SK)H 4AJ2J #gl- ^^Sj- 

-ass y§ 400 ggM? §y g^e« 100 §g^§ seq^ ipioii aiaq. 0.71 gg^ 

si ^ 1.15 gg^f ^. eorotiAi 30^ §ei aysiap. oioiai, ni[^g 260 

*<:n^ eo'coiiM 1 Aiei g# ci atiwaci. y§ ^Amm «i§dh § 

■g2| 4.5 &m SJ 55 g^%01! SHS^fe #£| D«e§ °j g^ojj^ u>g g^|o|| gjwa 60 a C0ll 

ai lAiet goj. ij«io}«a. oioi/H. qai ^ens ^^iai^iji «igoH#^ ^§on^°s g 

ei^oi y^QH#y# xiiTio^a. WI&SS a[§5^ oj ^ ^Sj gtHSt&c). si^^s 201 

ami:, 1 a^oj Duegg spwoi 4*15 seaisc*. 4^x1* ^ermoii ejsAisa. 

NMR ^MgOil SJSH ^SS lOOSSH ^| 4 Alb 5^1 (27)SJ «^ &?| (!V-2)^ 0| 

jS/^A' 27 




O 



(IV-2) 



(3) ^£SH 

get±30ll <£Aj (A-11) 100 HSUg] ^5J^ S^Dllg 01181 h 2 00 gi^. 100 SI 

soHg a^o £ ^2|A!5|H Q^oj - □) EE]0||S0JEL'# S^^OI OilS 0M|E||0|eg Afg 

6K)1 ^A|l ?fS|Il, =£^0| g^0| § ttH»fX| ^X|#§ AflSWSQ. gOH# S»AI?1 

IR ^egoil 2|SH 7^g3HJEfe 60%«H £PI ^Xl£ oPI (28) Oil L.\E\±H &m &?| (IV- 

2) SI (IV-3)Sj §HPf 40:608! S^^I^OI ^e)£l2iO. 0| '^X| (A-12)'^ 
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&S*4f 28 




<IV-2) (IY-3) 



<&gOI| 16> 

MPI. M ^EL'Aj °J 3-31 0| ^01 g£]^t^8| ge*-t:30y 8-[2.2»«}^(e^g¥5&S[H|S) -2- 

t-¥^Aj?fs S y^Al0l|g]Ei|EB| > K|^^[4.4.0.1 2 ' 5 J 7 * l0 ]£Q||3-3-e!! 60 5-[2.2~d|±( I2| g*fi 

SIH|^)-2-t-^^A|?hs^y^AJ0l!i!]a|A|^S[2.2.1]^e-2-?l] 40 ggf*. 3SgH|) 25 § 

1.2-q#SS0H& 400 5? ^goH ^OHS. ^ejOilSJ^g^DI^SJ gSSgy&l §^ 0-6 

1.5 mol/4) §! fjigl *WgSBK>lS2| ^SSgHS! §^ 4 10.025 bo I / 4 ) S ' 

ck bo-coin 3/42! §°j :>h# y^Aisa. g^Aiej eif gsijoii q^2| oiigtss s?i«toi 

4*XIS SSAiaCf. gag 4Xl# 013*3*13 S^SKMI ^Xj* gj&q. (^g: 92 . 

£P1 4*1 te *p| aw&j 2901! UEffcH e o, (nM) o| yo| ( |v -4)2} g g S gu^ 50:500131 

sxuroi 13.0000] Aggjiigoi areiScis&Q. oi 4*ai# '4*i (A-i3)'2t »c». 

4*4 £P 




o 



(IY-1) (IY-4) 

(2) 4=4:21 

4^1 (A-13)§ A^ofOl £fgO!| 1521- ^°J*h glass &WHfl£\. 

IB §y NMR ^Sl|egOi| °JSH 4^£IH^ 100%S31 *p| 4**l£ 3PI 300II 

0tI C1V-2) gJ (IV -5)^ O|^0t£j §tf*H?J0| Of 4*X]g '4^1 (A-14) 
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SfW 30 




(rv-s) 



(3) ^f^goH 

^SfllSc 70 %0|21^CH. 3101} UEhJ «^ ( IV -2) . 9?) (IV- 

3), ii^ Eh?l (1V-S) ^ &?i (IV -6) 2| §g£J SHI?} 13:37:17:33°! £r£!£J&a. 




UV-2> 



(IV-3) 



C-OC(CKa)j 



(IV-5) 



<&£0I| 17> 
(1) §^ 

fl-[2.2-U|^(e2|g^ aSD Ba)-2-™itt^3saa^o||ajg|eyA|gs[4.4.0.1^ 60 ^ 

asjajsj ^xife. 6P1 £W4 32011 UEhUJ (IV -7) BSI (V-4)2| ggfj g b | 7[ 40 :600| 

□f wcmofiooi 13.000OI gg^is areiaaa. oi *x\m ^xKA-ier^ ©ci. 
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mm A 1 32 




(IV-7) (V-4) 

(2) ^iSf &g 

9?l (IV -8) £ S>sf B?1 ( V ~5) g 0|^OI£i ^eiElSlQ. 0! '^X| (A-17)'^ 

33 




C-CH, 



O 

(IV-9) (V-S) 



(3) J\^o\{ 

W&±^m ^Xl (A- 17) 100 6j|E£|6|SS¥^ 500 SI ^tfSWS 10 mol/L) 

-fsoi m mm** ^xi#g is m\^o\^q. b&m* ^*\m ^m>\& 

Q. 

IR ±Si|ego|| °m ^gsf Oil&mssy ^AP|£| 7}^M££ 100 %0|£iotn. ^X|^ t>\?\ £|£J±! 34S| 
£}S* B^l (IV-3) ^ «i*f (V-5)£ 0|^Oi£l ^mm& ^2J£1£Q. 0| ^X|^ 4=X| (A-18)'S} *} 
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?H 2 

F 3 CHp~CF 3 



(V-5) 



<S^«| 18> 

5-[2.2-U|^(eE|^^2StH|^)-2-61S^A|0lli!]b|AIgS[2.2.13"gJS-2-ey 5.81 g. 5-(2.2-U|^ 
(^£j^^S^D]tg)-2-t-^^>M?taay^A| 01! g]H|A| ^^-[2. 2.11^^-2-011 14.00 g gJ2H<y 
5.19 g^ A|^^ ^£l«h2^ ftgOll 92} ^GJ§> ff«fs| ^SKM 4**1 16 qM ^^21Q. 

0| 4**1^ oMI SW±1 35011 UEffcH tj]*f E*^ (1-1). «ja yoj ( , _ 2 ) dj c+o| (||) o| ^gsj- a 

UPh 20:30:500|B* ftXtfKMw)0| 4.500&] g§W*ll£ «h2JE|»Ct. 0| ^XIM '^X| (A-19)'a ^Cj-. 

3l*M 35 



f 3 c-£-c 



F 3 C-£-CF 3 FjC-£-CF 3 

r° 

OCCCH 3 )s 



(I-D 



(1-2) 



(II) 



<tf^!0U 19> 



s[4.4.o.i 2 ' 5 .r jo ]£q|3 



g^is s-ca^^-EBiM^s^-i-ESje^asoiig-i-sjH^Aioiiy)^^^/!^^ 

"3-211 6.83 g, 5- [2.2-BJ ^( e B] g^aS0«g)-2-t-^Aptesy ^A|0llg]H|Al ^£[2.2. 1)tye-2-e!! 
13.25 g ^ ^g|A> = 4>92 gg A[g^ ^ja t^Oil §gJSh gff«^g =My^Oj 

17 g# ^ = of^Ch 

0| ^X|^ *p| 36011 UE|b« «ja c^H ( I -3) . (1-2) SJ gfr^ (il)^ gff S 

HP* 20:30:500|IH ^X^(Mw)0l 4.20O£] ^g^lS ^ei£|2JC|. 0| ^X!^ (A-20) ' E\ ^CK 
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-^C-<yA-- -^HC-^H^- ^-HC-CJH^- 




CI-3) 




(ID 



<®<£<X\ 20> 

9^MJ|£ 5-[2.2-U|^(Ee]^^SSIHIiJ)-2-5|^*A|0||y]y|A|gSr2.2-n^m-2-?Li 8.07 g. gjeildj- ^ 
m 7.21 g Si 5-(1-DI|^Aies?U§^A|3Fsay)b»A|^^[2.2.1]SS-2-eil 9.72 g^ A|£^ *I2|SH> 
&£0j| 921- =gJ£h gt^gg *£§JSK>I 4**1 20 qB 4^sfaa, 

0| ^XJfe ePI 370|| L^tH 991 ( 1-1). tf'aS 9*1 (II) 31 &m E»*l ( V-6)2] § 

H|?h 20:30:500|B1 g^^(Mw)0| 4.800OJ 0 j ^X|# (A-21) £| **CK 



-{•Hc-qhh}- -(-hc-ch-)- ^Hp-<^)- 




u-l) 




(Y-6> 



<tf£0}| 21> 

9l**JjS 5-(2.2-d|^(ea#¥2^Dll^)-2-$iH^Al0||^]y|Aj^S[2.2.1]^e-2-^| 7.67 g, ^ 
m 6,88 g SJ 2-(2-tHi^)0fQD|g Di|E^3g2«0|e 10.47 Afg£h >!# Aj|2]of^l^ tf^Ojj 92} 
4**36*01 4- XI 16 g# 4^2JC|. 

0| 4**Ife 5P| £1^±l 38011 UEftH Ef?l (l-D. K.^ (||) o( B?l (M-1)2| gg^J g 

BPf 20:50:300101 gX}3(Mw)0| 5.800ei S*£!£l$m. 01 m +X\ (A-22)'£* 
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